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PREFACE. 


Within  a  few  years  bacteriology  has  revolutionized 
surgical  pathology.  All  wound  complications  and  most 
of  the  acute  and  chronic  inflammatory  lesions  which 
come  under  the  treatment  of  the  surgeon  are  caused  by 
microorganisms;  hence  the  necessity  of  a  proper  recog- 
nition of  the  importance  of  bacteriology  as  an  integral 
part  of  the  science  and  practice  of  modern  surgery. 

It  has  been  the  endeavor  of  the  author  to  present  the 
different  subjects  contained  in  this  work  in  as  concise  a 
manner  as  possible,  and  at  the  same  time  to  omit  nothing 
which  might  be  deemed  necessary  to  impart  a  fair  knowl- 
edge of  the  subject. 

The  illustrations  are  reproductions  from  Lehrbuch  der 
pathologischen  Anatornie,  by  Prof.  Klebs,  Jena,  1887. 
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RELATION  OF  MICRO-ORGANISMS 


INJURIES  AND  SURGICAL  DISEASES, 


Introduction. 


The  recent  advances  in  surgical  pathology  laid  the  foundation 
for  the  wonderful  achievements  of  modern  surgery.  In  propor- 
tion as  our  knowledge  of  the  etiology  and  pathology  of  the 
different  surgical  lesions  approaches  perfection,  will  surgery 
assume  the  dignity  of  an  exact  science  and  a  true  art.  The 
future  progress  in  surgery  will  be  characterized  by  original 
research  in  the  elucidation  of  as  yet  obscure  etiological  and 
pathological  questions.  If  the  nature  of  a  disease  is  well  under- 
stood, rational  suggestions  as  to  proper  treatment  will  follow 
as  a  natural  consequence.  During  the  last  fifteen  years  there 
has  been  more  real  advance  made  in  surgical  pathology  than 
during  twenty  centuries  preceding  them.  Bacteriology  opened 
a  new  era  for  surgical  pathology.  The  knowledge  which  has 
accumulated  from  the  bacteriological  investigations  of  disease 
has  opened  new  fields  of  usefulness  for  the  surgeon.  Many 
diseases  heretofore  uselessly  treated  with  drugs  by  the  physician 
are  now  successfully  treated  by  surgical  measures. 

At  this  time,  surgical  pathology  has  almost  become  synony- 
mous with  surgical  bacteriology.  Text-books  on  surgical 
pathology  of  only  a  few  years  ago  are  consulted  in  vain  for 
information  on  many  subjects  which  now  attract  universal  atten- 
tion. Owing  to  the  activity  which  is  manifested  everywhere  in 
the  investigation   of  the  microbic  cause   of  disease,  the  many 
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discoveries  which  are  being  made  in  rapid  succession,  works  on 
pathology  soon  become  old,  and  are  consigned  to  the  shelves  of 
the  antiquarian  almost  before  they  have  left  the  press.  The 
author  of  one  of  the  best  text-books  on  general  pathology  found 
it  necessary  to  prepare  a  lengthy  appendix  while  the  book  was 
going  through  the  press,  in  order  to  escape  the  criticism  of  the 
reviewer  that  it  did  not  represent  modern  ideas.  We  live  in  an 
age  of  independent  thought  and  investigation.  No  discovery  is 
accepted  unchallenged,  and  all  new  claims  are  subjected  to  the 
crucial  test  of  criticism  based  on  original  research.  Reputation 
no  longer  carries  with  it  the  weight  of  authority,  unless  the 
views  advanced  can  be  corroborated  by  the  independent  work 
of  others. 

In  the  preparation  of  this  paper  it  has  been  my  principal 
object  to  gather  from  the  current  medical  literature,  in  compact 
form,  the  result  of  the  best  work  by  the  ablest  men  on  the  vari- 
ous subjects  to  which  I  purpose  to  call  your  attention.  It  is  my 
belief  that,  by  following  this  course,  I  shall,  at  least  in  part,  fulfil 
the  duty  entrusted  to  me  by  our  honored  president.  In  all  in- 
stances in  which  the  opinions  of  authors  and  investigators  came 
in  conflict  it  has  been  my  aim  to  represent  their  ideas  without 
an  effort  to  harmonize  them.  In  the  consideration  of  disputed 
points,  I  have  not  hesitated  in  stating  my  own  convictions,, 
which  were  based  either  upon  the  results  obtained  from  inde- 
pendent original  research,  clinical  observation,  or  a  careful  study 
of  the  literature  on  the  subject  at  my  command.  Crookshank's 
Introduction  to  Practical  Bacteriology,  New  York,  1887,  and 
Klebs's  Lehrbuch  der Pathologischen  Anatomic,  I.  Theil,  Jena,  1887,. 
are  the  only  text-books  I  consulted.  From  these  I  have  freely 
quoted  in  the  descriptions  of*  the  different  microorganisms. 

I.  Hereditary  Transmission  of  Microbic  Diseases. 

That  many  of  the  infectious  surgical  diseases  are  hereditary,, 
has  been  known  for  a  long  time,  and  many  theories  have  been 
advanced  at  different  times  in  the  past  in  explanation  of  their 
occurrence.     The  modern  views  of  this  subject  may  be  narrowed 
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down  to  two  suppoi^itions  :  i.  Transmission  from  parents  to  child 
of  a  predisposition  to  certain  diseases.  2.  Transmission  from 
mother  to  foetus  of  the  essential  cause  of  the  disease.  The 
supposed  hereditary  predisposition  is  interpreted  as  meaning 
anatomical  or  physiological  defects  in  the  tissues,  which  render 
the  organism  susceptible  to  the  action  of  subsequent  specific 
causes.  The  existence  of  minute  anatomical  defects  of  blood- 
vessels, lymphatic  glands  and  vessels,  connective-tissue  spaces, 
etc.,  is  looked  upon  as  conditions  which  favor  localization  of 
floating  microbes,  which  find  their  way  into  the  body  during 
post-natal  life.  An  inherited  defective  vital  resistance  on  the  part 
of  the  tissues  to  the  action  of  pathogenic  bacteria  is  also  con- 
sidered by  many  in  the  light  of  an  hereditary  influence  in  the 
causation  of  disease.  The  conditions  are  recognized,  but  no 
satisfactory,  demonstrative,  or  experimental  proofs  of  their  exist- 
ence have  been  furnished,  and  yet  the  immunity  of  some  animals 
to  certain  diseases  cannot  be  explained  in  any  other  way  than  in 
attributing  to  the  tissues  anatomical  or  physiological  properties 
which  protect  the  organism  against  the  action  of  certain  micro- 
organisms, which,  in  other  animals  not  so  protected,  produce 
a  fatal  disease.  Clinical  experience  has  also  shown  that  a 
great  difference  is  found  among  different  persons  in  reference  to 
the  susceptibility  to  the  same  form  of  infection.  In  many  per- 
sons, for  instance,  inoculation  with  a  pure  culture  of  tubercle 
bacilli  would  be  a  perfectly  harmless  procedure;  in  some  it 
would  produce  a  local,  latent  tuberculosis ;  while  in  a  few,  rendered 
more  susceptible  to  this  form  of  infection  by  antecedent  heredi- 
tary or  acquired  causes,  the  inoculation  of  the  same  number  of 
bacilli  would  be  followed  by. rapid  and  extensive  destruction  of 
tissue,  and  death  by  early  and  diffuse  dissemination.  The  same 
can  be  said  of  nearly  all,  if  not  all,  infectious  diseases.  If  their 
existence  has  not  been  demonstrated,  we  are,  nevertheless,  forced 
to  recognize  the  influence  of  certain  as  yet  unkown  conditions 
inherent  in  the  tissues,  and  often  traceable  to  an  hereditary  cause, 
which  favor  or  resist  the  action  of  microbic  causes.  During  the 
last  few  years  great  progress  has  been  made  in  showing  that  an 
hereditary  transmission  of  diseases,  in  many  instances,  at  least, 
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is  due  to  a  more  direct  cause — the  transmission  from  mother  to 
foetus  of  the  essential  cause  of  the  disease.  This  method  of 
infection  is  not  only  interesting  from  a  scientific  standpoint,  but 
is  of  the  greatest  practical  importance,  alike  to  the  surgeon  and 
physician,  in  regard  to  prophylaxis,  diagnosis,  and  treatment  of 
many  forms  of  disease.  Although  our  knowledge  of  the  intra- 
uterine origin  of  microbic  diseases  is  as  yet  imperfect,  there  can 
be  no  doubt  that  future  study  and  research  will  clear  up  many 
existing  dark  points,  and  furnish  a  satisfactory  demonstrative  ex- 
planation of  the  direct  and  indirect  hereditary  influences  in  the 
causation  of  disease.  I  shall  in  this  connection  only  speak  of 
the  clinical  observations  and  experimental  work  which  tend  to 
prove  the  direct  transmission  of  pathogenic  microbes  from  the 
mother  to  the  foetus. 

I.  Clinical  Evidences. — Lebedeff  (" Ueber  die  intra-uterine 
Uebertragbarkeit  des  Erysipels,"  Zeitschrift  fur  Geburtslmlfe , 
B.  xii.  No.  2)  reports  a  case  of  premature  birth  which  occurred 
eight  days  after  the  mother  had  recovered  from  erysipelas.  The 
child  died  ten  minutes  after  birth,  and  the  author  found  Fehlei- 
sen's  streptococcus  in  the  lymphatic  vessels,  in  the  diseased 
skin,  and  in  the  umbilical  cord,  but  not  in  the  placenta.  The 
author  believes  that  the  streptococci  were  transported  from  the 
lymphatic  vessels  of  the  lower  extremities  of  the  mother  through 
the  lymphatics  of  the  uterus  into  the  placental  vessels,  and  from 
the  maternal  into  the  foetal  circulation. 

Curt  Jani  {Lancet,  Sept.  4,  1886,  p.  455)  has  examined  the 
healthy  sexual  organs  of  nine  phthisical  patients  for  tubercle 
bacilli.  No  bacilli  were  found,  in  any  of  these,  in  the  semen 
from  the  vesiculse  seminales;  but,  on  the  other  hand,  in  five  out 
of  eight  cases  a  few  were  found  in  the  testicle,  and  in  four  out 
of  six  in  the  prostate.  The  testicles  appeared  healthy  in  struct- 
ure. He  further  examined  two  women  who  died  of  pulmonary 
phthisis,  the  ovaries  in  both  presenting  negative  results.  In 
one  case  of  chronic  pulmonary  phthisis,  with  extensive  intesti- 
nal tuberculosis,  he  examined  the  Fallopian  tubes  and  found 
tubercle  bacilli.  He  believes  that  the  tuberculous  virus  can  be 
transmitted  from  parents  to  offspring  in  one  of  two  ways:      i. 


HEREDITARY   TRANSMISSION    OF   MICROBIC    DISEASES.       21 

Through  the  semen  of  the  male;  2.  Through  the  migration  of 
bacilli  into  the  uterus  from  the  abdominal  cavity.  Infection  of 
the  impregnated  ovum  by  the  placental  circulation  he  thinks 
must  be  unusual,  because  the  examination  of  the  body  of  a 
woman,  five  months  pregnant,  who  died  from  acute  miliary 
tuberculosis,  in  whom  infection  took  place  through  the  growth 
of  a  caseous  mass  in  a  pulmonary  vein,  showed  that  there  were 
no  bacilli  either  in  the  placental  attachment,  in  the  lungs,  or  in 
any  of  the  organs  usually  the  seat  of  localization  in  the  embryo. 
He,  however,  considers  that  it  is  by  no  means  certain  that  in 
chronic  miliary  tuberculosis  deposits  may  not  form  in  the  neigh- 
borhood of  the  placenta,  and  thus  infect  the  foetal  organism. 

That  pathogenic  microorganisms  may  exist  in  the  blood  of 
apparently  healthy  mothers  without  doing  any  harm  is  well 
illustrated  by  children  who  have  been  born  suffering  from  acute 
suppurative  osteomyelitis,  while  the  mother,  through  whose 
blood  only  the  microorganisms  could  have  come,  showed  no 
evidences  of  disease.  Rosenbach  reports  such  a  case  in  his 
article  on  acute  osteomyelitis. 

Sangalli  (Virchow  u,  Hirsch's  yahresbericht,  1883,  B.  i,  p.  383) 
found  the  bacilli  of  anthrax  in  the  blood  of  a  foetus  from  a 
woman  who  had  died  of  carbuncle.  In  opposition  to  the  views 
of  Golgi  and  others,  he  affirms  that  the  transmission  of  the 
disease  from  the  mother  to  the  foetus  in  utero  could  only  have 
taken  place  by  the  passage  of  the  bacilli  or  spores  from  the 
maternal  to  the  foetal  circulation  through  the  placenta. 

2.  Experimental  Proof.- — Bollinger  was  the  first  to  assert 
that  the  bacillus  of  anthrax  could  pass  from  mother  to  foetus 
through  the  placenta. 

Strauss  and  Chamberland  ("Siir  le  passage  de  la  bacteridie 
charbonneuse  de  la  mere  au  foetus,"  Gazette  hebdom.  de  Med.  et 
de  Chir.,  1883,  No.  10)  experimented  on  guinea-pigs  to  prove  that 
intrauterine  transmission  of  anthrax  from  mother  to  offspring 
is  possible.  Gravid  animals  were  inoculated  and  the  foetuses 
examined  immediately  after  death.  Blood  taken  from  the 
cavities  of  the  heart  and  the  liver,  examined  under  the  micro- 
scope,   never    showed    bacilli.      Cultivation    experiments    were 
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made  with  the  foetal  blood  in  veal  bouillon,  and  these  demon- 
strated that  in  some  instances  the  blood  of  all  foetuses  from  the 
same  mother  contained  bacilli;  sometimes  all  cultures  remained 
sterile;  while  in  some  the  blood  of  only  one  foetus  would  yield 
a  positive  result.  From  these  experiments  the  authors  came  to 
the  conclusion  that  the  tissues  of  the  placenta  offer  no  insur- 
mountable obstacle  to  the  passage  of  the  bacillus  of  anthrax 
from  the  maternal  into  the  foetal  circulation. 

Max  Wolff  ("Ueber  Vererbung  von  Infections-Krankheiten," 
Virchow's  Archiv,  B.  1 12,  pp.  136-202)  has  studied  the  subject  of 
intrauterine  transmission  of  infective  diseases  by  a  series  of 
carefully  conducted  experiments.  He  worked  with  cultures  of 
anthrax  bacilli  and  examined  the  blood  and  internal  organs  of 
the  foetuses  under  the  microscope,  and  tested  their  sterility  by 
cultivation  and  inoculation  experiments.  The  pregnant  animals 
which  were  inoculated  with  a  pure  culture  of  anthrax  bacilli 
manifested  symptoms  of  the  diisease  in  from  36  hours  to  3  days. 
The  blood  and  internal  organs  of  29  foetuses  contained  no  bacilli, 
as  was  shown  by  most  careful  microscopical  examination,  after 
single  and  double  staining. 

The  placenta  in  each  instance  contained  numerous  bacilli, 
while  the  villi  of  the  chorion  showed  no  trace  of  them.  From 
these  29  foetuses  156  cultivation  experiments  were  made 
with  tissue  from  the  kidney,  liver,  and  lungs,  and  of  this 
number  a  positive  result  was  obtained  in  only  6.  14  guinea- 
pigs  and  16  white  mice  were  inoculated  with  foetal  tissue  with 
the  result  that  in  only  3  cases  was  the  disease  transmitted  in 
this  manner.  The  author  is  inclined  to  the  belief  that  the  suc- 
cessful cultivations  and  inoculations  were  due  to  contamination 
with  the  maternal  tissues.  He  affirms  that  the  placenta  consti- 
tutes an  impervious  barrier  to  the  passage  of  microorganisms 
from  the  maternal  into  the  foetal  circulation. 

¥^o\xhd.'~>so^ {Ce7ttralblatt  f.  d.  ined.  Wissenscliaften,  Jan.  6,  1886) 
came  to  more  positive  results  in  his  experiments  with  anthrax 
bacillus.  In  all  of  his  experiments,  the  foetuses  of  the  infected 
animals  contracted  the  disease  in  utero.  He  also  found  that 
time  played  an  important  part  as  far  as  the  number  of  bacilli  in 
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the  foetus  was  concerned,  as  the  longer  the  period  which  inter- 
vened between  the  inoculation  and  the  death  of  the  mother,  the 
more  numerous  were  the  bacilli  in  the  foetal  organs,  showing 
that  the  migration  of  microbes  from  the  maternal  to  the  foetal 
side  of  the  placenta  is  continuous.  Inoculation  experiments 
with  the  attenuated  virus  proved  that  intrauterine  transmission 
took  place  more  slowly.  Inoculation  of  gravid  animals  with  a 
very  strong  anthrax  vaccine  nearly  always  proved  fatal  to  the 
foetus.  Prophylactic  vaccination  of  the  foetus  through  the 
mother  proved  insufficient  against  subsequent  inoculation  with 
the  attenuated  virus.  In  another  paper  the  same  author  {^Cen- 
tralblatt  f.  Gyndkologie,  Dec.  5,  1885)  has  published  some 
important  observations  on  the  same  subject,  made  in  Pasteur's 
laboratory,  in  which  he  showed  that  in  pigs  the  microbes  of 
malignant  oedema  and  tuberculosis  pass  directly  from  mother  to 
offspring  through  the  placenta. 

Kroner  ("Ueber  den  gegenwartigen  Stand  der  Frage  des 
Ueberganges  pathogener  Microorganismen  von  Mutter  auf 
Kind,"  Breslaiier  drzt.  Zeitschr.,  1886,  No.  11)  made  his  experi- 
ments on  rabbits  with  the  bacteria  of  sepsis.  The  results 
obtained  were  not  constant.  In  all,  six  rabbits  were  inoculated 
at  different  stages  of  gestation.  In  the  blood  of  the  foetuses  no 
bacteria  could  be  found.  Inoculation  with  the  blood  of  the 
foetuses  yielded,  among  a  number  of  negative,  four  positive 
results.  After  a  careful  consideration  of  the  subject,  based  upon 
his  own  experience  and  the  observations  of  others,  he  came  to 
the  conclusion  that  a  number  of  microbic  diseases  are  commu- 
nicable from  mother  to  child  through  the  placental  circulation. 

One  of  the  strongest  evidences  of  direct  transmission  of  patho- 
genic microbes  from  mother  to  foetus  through  the  placental  circu- 
lation, has  been  furnished  by  Johne  {Lancet,  March  6,  1886),  An 
eight  months'  foetus  was  taken  from  a  cow,  the  subject  of  advanced 
tuberculosis.  No  tuberculous  products  were  found  in  the  pla- 
centa or  the  uterus ;  but  in  the  lower  lobe  of  the  right  lung  of 
the  foetus  a  nodule,  the  size  of  a  pea,  was  detected,  containing 
four  caseous  centres.  The  bronchial  glands  were  the  seat  of 
tubercular   adenitis.       The    liver    contained    numerous    miliary 
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tubercles.  All  the  lesions  presented  under  the  microscope  the 
characteristic  histological  structure  of  tubercle. 

That  syphilis  is  a  microbic  disease  can  no  longer  be  doubted, 
and  that  it  is  one  of  the  diseases  which  is  most  frequently- 
transmitted  from  parents  to  offspring  is  well  known.  Some 
interesting  observations  have  recently  been  made  on  the  etiology 
and  transmissibility  of  syphilis  by  Disse  and  Taguchi,  of  Japan 
i^Centralblatt  f.  Gyndkologie,  1888,  No.  11),  and  if  future  research 
should  corroborate  their  claims,  their  researches  will  constitute 
an  important  contribution  to  our  knowledge  of  the  heredity  of 
this  disease.  They  discovered  in  syphilitic  lesions,  isolated  and 
cultivated  from  them,  a  diplococcus.  With  a  pure  culture  of 
this  microbe  they  inoculated  gravid  dogs,  and  found  that  the 
microbe  permeated  the  placental  tissues,  and  entered  directly 
into  the  circulation  of  the  embryo.  The  pups  suffered  from  all 
the  characteristic  lesions  of  hereditary  syphilis  as  observed  in 
man.  The  lesions  commonly  found  were  pneumonia,  disease  of 
the  liver,  bones,  and  kidneys.  In  all  of  these  organs  the  same 
diplococcus  was  found  as  was  used  in  the  inoculation  experi- 
ments. 

Most  all  authors  agree  that,  when  extravasations,  or  other 
pathological  processes  occur  in  the  placental  attachment,  the 
direct  entrance  of  microbes  from  the  mother  into  the  foetal  circu- 
lation is  not  only  a  possible,  but  a  probable  occurrence.  Abnor- 
mality in  the  placental  circulation  must,  therefore,  be  recognized 
as  a  condition  which  favors  the  transmission  of  microorganisms 
from  mother  to  foetus. 

All  of  the  above  observations  and  experiments  furnish  sub- 
stantial proof  that,  in  some  infectious  diseases,  heredity  is  trace- 
able to  direct  transmission  of  j:he  specific  microbes  floating  in 
the  circulation  of  the  mother  to  the  foetus,  through  the  thin  wall 
which  separates  the  maternal  from  the  foetal  blood.  It  is  no 
more  difficult  to  explain  the  migration  of  microbes  through  such 
a  thin  septum  than  their  transportation  from  one  tissue  to 
another,  and  from  organ  to  organ  in  other  parts  of  the  body, 
more  especially  as  the  anatomical  conditions  for  mural  implanta- 
tion in  the  placental  vessels  are  most  favorable  for  such  an 
occurrence. 
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II.  Do  Pathogenic  Microorganisms  Exist  in   the    Healthy 

Body? 

It  still  remains  a  disputed  question  whether  pathogenic 
microorganisms  can  exist  in  the  body  without  giving  rise  to 
disease.  It  has  been  definitely  ascertained  by  experimental 
research  that  many  of  the  pathogenic  germs  are  harmless  as 
long  as  they  remain  in  the  circulating  blood,  and  that  their 
specific  pathogenic  action  only  becomes  evident  after  localiza- 
tion takes  place  in  some  part  of  the  body,  in  a  soil  prepared  by 
injury,  or  disease,  for  their  arrest  and  multiplication.  It  has  also 
been  definitely  settled  by  clinical  experience  that  pathogenic 
spores  may  remain  in  the  healthy  body,  in  a  latent  condition, 
for  an  indefinite  period  of  time,  until  by  some  accidental  patho- 
logical changes  the  tissues  in  which  they  may  exist  have  been 
prepared  for  their  growth.  Numerous  experiments  will  be 
cited  elsewhere,  in  which  injections  of  pure  cultures  directly  into 
the  circulation  produced  no  ill  effects  in  healthy  animals,  but 
when  previous  to  the  injection,  or  soon  after,  an  injury  was 
inflicted  in  some  part  of  the  body,  localization  occurred  at  the 
seat  of  trauma,  and  in  the  culture  soil  thus  prepared  the  microbes 
produced  their  specific  pathogenic  effects.  From  these  remarks 
it  is  reasonable  to  assume  that  pathogenic  germs  may  exist  in 
the  healthy  body  without  necessarily  giving  rise  to  disease, 
especially  if,  as  is  well  known,  they  are  being  constantly  elimi- 
nated through  the  excretory  organs.  Some  of  the  arguments 
for  and  against  this  theory  will  now  be  introduced. 

Fodor  ("Bacterien  im  Blute  lebender  Thiere,"  Archiv  f. 
Hygiene,  B.  iv.  p.  129)  introduced  directly  into  the  circulation 
of  rabbits  pathogenic  bacteria,  in  order  to  study  their  effects  on 
the  tissues  and  manner  of  elimination.  As  a  rule,  he  found  that 
they  had  completely  disappeared  from  the  blood  after  twenty- 
four  hours.  No  culture  experim.ents  were  made  less  than  four 
hours  after  inoculation.  He  believes  that  the  microbes  are  re- 
moved by  the  red  corpuscles,  or  that  they  are  digested"  by  the 
leucocytes.     He  affirms  that,  as  a  rule,  pathogenic   germs  are 
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not  present  in  the  healthy  organism,  as  he  found  the  blood  of 
healthy  rabbits,  without  exception,  sterile ;  and  only  in  excep- 
tional cases  was  he  able  to  demonstrate  the  presence  of  bacteria 
in  animals  killed,  even  where  the  examination  was  postponed 
until  putrefaction  had  set  in. 

Zahor  ("  Ueber  das  Vorkamen  von  Spaltpilzen  im  normalen 
thierischen  Korper,"  Wiener  me d.  Jaln^bucJier,  N.F.  L.,  p.  343, 
1886)  examined  the  blood,  testicle,  heart,  and  spleen  of  a  healthy 
rabbit,  and  found  in  fresh  as  well  as  in  hardened  sections,  after 
staining  with  methyl  violet,  cocci,  and  here  and  there  rods.  The 
same  examinations  with  like  results  were  made  on  the  organs  of 
a  young  cat.  Under  strict  antiseptic  precautions  he  removed  a 
testicle  from  another  healthy  animal,  and  embedded  it  at  once  in 
paraffin  which,  under  the  microscope,  was  also  seen  to  contain 
bacteria. 

Bizzozero  (Virchow's  Jalu'esbericht^  1887,  B.  I,  p.  283)  could 
not  detect  bacteria  of  any  kind  in  animals  soon  after  birth,  but 
in  the  lymph  follicles  of  the  vermiform  process  in  healthy  rab- 
bits he  found  numerous  bacteria  which  could  be  readily  stained 
with  Gram's  solution,  and  which,  in  form  and  size,  corresponded 
with  the  schizomycetes  which  are  always  contained  in  the  intes- 
tinal contents  of  these  animals.  The  microbes  were  seen  mostly 
in  the  protoplasm  of  cells,  a  condition  which  would  indicate 
that  they  are  transferred  from  the  intestinal  canal  into  the  closed 
lymph  follicles  through  the  medium  of  migrating  cells. 

Hauser  (Vorkommen  von  Microorganismen  im  lebenden 
Gewebe  gesunder  Thiere,  Archiv  f.  experimentelle  Pathologie  tmd 
Pharmacologie ,  B.  xx.  pp.  162-202)  has  made  a  number  of  carefully 
conducted  experiments  to  show  that  no  microbes  exist  in  healthy 
animals.  The  experiments  consisted  principally  in  procuring 
tissues  prone  to  fermentation,  as  parts  of  internal  organs,  blood, 
etc.,  and  protecting  them  against  infection  from  without.  He  kept 
the  specimens  in  rarefied  air,  in  filtered  air,  hydrogen,  oxygen, 
carbonic  acid  gas,  and  water,  and  in  various  artificial  culture  soils, 
at  a  temperature  favorable  to  putrefaction,  but  in  all  instances 
in  which  the  specimens  remained  uncontaminated  no  putrefactive 
changes  were  observed.     By  this  method  he  believed  he  was 
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able  to  demonstrate  that  tissues  taken  from  healthy  animals 
immediately  after  death  contained  no  bacteria,  since  it  is  well 
known  that  if  the  specimens  were  not  perfectly  sterile  putrefac- 
tion would  have  taken  place.  The  author  did  not  only  appear 
to  demonstrate  that  living  tissues  contained  no  microorganisms, 
but  he  also  ascertained  that  the  preserved  sterile  organs  in  time 
underwent  a  sort  of  regressive  metamorphosis  similar  to  that 
which  takes  place  in  the  body  in  the  absence  of  microorganisms, 
and,  what  is  of  especial  interest,  that  the  products  of  such  pro- 
cesses of  resolution  possess  no  poisonous  properties  whatever. 

Fodor  {Deutsche  med.  Wochenschrift,  1887)  has  shown  that  the 
power  of  the  blood  to  destroy  bacteria  is  not  diminished  by  a 
moderate  degree  of  ansemia,  but  is  lessened  when  diluted  with 
water,  as  when  this  is  done  the  microbes  are  destroyed  more 
slowly,  and  with  greater  difficulty.  Anthrax  bacilli  injected  in 
large  quantities  directly  into  the  circulation  disappeared  from  the 
blood  in  four  hours;  but  within  twenty  to  twenty-four  hours  they 
reappeared  and  the  animal  died.  As  the  bacilli  disappeared 
from  the  circulating  blood  localization  in  internal  organs  took 
place,  and  their  reappearance  in  the  circulation  only  implies  an 
enormous  increase  in  number,  and  invariably  resulted  in  the  death 
of  the  animal.  Anthrax  is  a  blood  disease ;  but  the  blood  is 
rather  the  protector  of  the  organism  against  pathogenic  microbes. 

Watson  Cheyne  ("On  Suppuration  and  Septic  Diseases, " British 
Medical  Journal,  March  3,  1888)  found  in  his  experiments  on  the 
presence  or  absence  of  microorganisms  in  the  living  tissues  that, 
while  germs  were  absent  when  the  animal  was  in  a  good  state 
of  health,  yet  if  the  vitality  of  the  animal  was  depressed,  say,  by 
administering  large  doses  of  phosphorus  for  some  time,  organ- 
isms could  be  found  at  times  in  the  blood  and  tissues  of  the 
body.  Again,  it  has  been  found  that,  while  some  microorgan- 
isms when  introduced  into  the  living  body  in  small  number, 
disappear  after  a  short  time,  when  a  large  quantity  of  the  culti- 
vation is  introduced  the  tissues  of  the  body  are  injured  by  the 
preexisting  ptomaines  and  the  germs  retain  their  vitality  and 
often  produce  their  specific  pathogenic  effects.  Diminution  of 
the  force  of  the  circulation  also  plays  an  important  part  in  the 
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production  of  microbic  diseases.  Thus,  according  to  Cornil,  a 
septic  nephritis  is  readily  produced  by  ligating  the  renal  arteries 
for  some  time  and  then,  after  removal  of  the  ligature,  injecting 
pyogenic  organisms  into  the'  blood.  Heubner  made  the  same 
experiment  on  the  bladder  and  found  that  by  interrupting  the 
arterial  supply  for  a  certain  time  coagulation-necrosis  occurred 
in  the  protoplasm  of  the  epithelial  cells,  which  furnished  the 
most  favorable  conditions  for  septic  infection  when  septic  germs 
were  introduced  into  the  circulation. 

Cornil  also  found  that  if  a  simple  nephritis  is  induced  by  the 
administration  of  cantharides,  the  pathological  conditions  thus 
produced  furnished  the  most  favorable  soil  for  septic  nephritis, 
when  the  animal  was  infected  with  septic  germs. 


III.  Sources  of  Infection. 

Pettenkofer  divided  the  pathogenic  bacteria  into  two  classes — • 
the  endo-  and  ecto-genoiis.  Under  the  former  head  were  classified 
all  bacteria  which  were  supposed  to  have  an  endogenous  origin, 
while  the  ectogenous  variety  included  all  bacteria  which  enter 
the  organism  from  without.  Syphilis  and  tuberculosis  were 
regarded  as  endogenous  processes,  but  since  it  has  been  made 
possible  to  cultivate  the  tubercle  bacilli  outside  of  the  body  and 
to  produce  with  them  typical  tubercular  lesions,  this  disease 
cannot  be  attributed  any  longer  to  an  endogenous  origin,  and  it 
will  not  be  long  before  future  research  will  transfer  syphilis  from 
the  endogenous  to  the  ectogenous  variety  for  the  same  reason. 
Even  in  the  most  marked  cases  of  so-called  auto-infection  the 
microbes  must  have  entered  the  organism  at  some  previous  time 
from  without,  and  all  such  affections  are  in  every  sense  of  the 
word  ectogenous  processes.  In  surgery  it  is  of  special  impor- 
tance that  the  endogenous  origin  of  infective  diseases  should  be 
no  longer  recognized,  and  that  their  causes  should  always  be 
sought  for  outside  of  the  body. 

Bacteriology  has  rendered  the  term  miasma  obsolete.  All 
infective  diseases  are  now  traced  to  an  organic  contagium.    All 
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infective  diseases  in  the  strict  sense  of  the  word  are  contagious, 
as  they  can  only  arise  by  the  entrance  of  pathogenic  microbes 
from  without,  and  this  can  only  take  place  if  they  are  brought 
in  contact  with  an  absorbing  surface.  Of  all  substances  which 
serve  as  a  carrier  of  microbes,  the  atmospheric  air  is  the  most 
important,  because  it  is  present  everywhere  and  no  one  can 
exclude  himself  from  it.  In  a  dry  state,  pathogenic  germs  move 
with  the  currents  of  air  and  attach  themselves  again  to  the  solid 
or  fluid  substances,  with  which  they  come  in  contact.  Although 
most  of  the  microbes  under  ordinary  circumstances  do  not  re- 
produce themselves  outside  the  body  their  resistance  to  heat 
and  cold,  moisture  and  dryness,  is  so  great  that  they  retain 
their  disease-producing  qualities  often  for  an  indefinite  period  of 
time,  and  after  their  entrance  into  the  body  and  meeting  with  a 
proper  nutrient  medium  they  exert  their  specific  pathogenic 
effects. 

Sternberg  ("  The  Thermal  Death-point  of  Pathogenic  Organ- 
isms," Ainerica?i  Journal  Med.  Sciences.,  vol.  94,  p.  146)  has  found 
by  a  series  of  very  interesting  experiments  that  different  patho- 
genic germs  possess  varying  degrees  of  resistance  to  heat.  The 
following  were  his  results  in  studying  the  microorganisms  which 
more  particularly  interest  the  surgeon.  The  time  of  exposure 
was  ten  minntes,  unless  otherwise  indicated  by  figures  in  paren- 
theses : 


Bacillus  anthracis  ( Chaveau) 
Bacillus  anthracis  spores 
Bacillus  tuberculosis  (Schill  and  Fischer) 
Staphylococcus  pyogenes  aureus 
Staphylococcus  pyogenes  albus 
Staphylococcus  pyogenes  citreus    - 
Streptococcus  erysipelatosus 
Gonococcus  ..... 


Fahrenheit. 
129.2° 
212.0 

212.0  (4  m.) 
136.4 
143.6 
143.6 
129.2 
140.0  - 


Of  course,  the  same  difference  of  resistance  to  cold  and  other 
destructive  influences  must  exist  among  them. 

The  spores  possess  still  greater  resisting  powers,  and  conse- 
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quently,  in  places  where  the  destructive  influences  are  suffi- 
ciently severe  to  destroy  microbes,  infection  may  still  take 
place  from  this  source. 

By  improved  methods  of  investigation  it  has  recently  been 
made  possible  not  only  to  demonstrate  the  presence  of  microbes 
in  the  atmospheric  air,  but  also  to  prove  their  identity  and 
approximately  to  determine  their  number  in  a  certain  volume 
of  air.  From  the  ingenious  experiment  made  by  Miguel  ("  Des 
bacteries  atmosph^riques,"  Comptes  rend.,  t.  91,  No.  i)  it  appears 
that  the  air  picks  up  in  its  passage  across  the  city  of  Paris  in 
the  course  of  half  an  hour  three  times  the  number  of  microbes 
it  contains  when  blowing  over  the  country.  On  the  basis  of  a 
series  of  carefully  made  observations  to  determine  the  number 
of  microbes  which  a  certain  volume  of  air  contains  at  different 
seasons  of  the  year,  he  found  that  a  cubic  centimetre  of  air  con- 
tains on  an  average  two  hundred  spores  of  bacteria.  During  the 
summer  such  a  volume  of  air  often  contains  as  many  as  lOQQ, 
while  during  the  cold  months  of  winter  it  contains  as  few  as 
4  or  5.  In  rooms  with  no  draft  of  air,  it  required  30  to  50 
litres  of  air  for  a  successful  inoculation  of  a  sterile  culture 
substance.  In  Miguel's  laboratory  5  litres  were  found  sufficient, 
while  I  litre  of  air  taken  from  the  subterranean  channels  in 
Paris  produced  the  same  effect.  In  a  cubic  yard  of  air  taken 
from  the  wards  of  a  long-used  hospital  he  found  as  many  as 
90,000  microbes.  This  same  observer  has  shown,  and  others 
have  confirmed  it,  that  sea  air  contains  scarcely  any  of  these 
microorganisms,  and  that  mountain  heights  are  as  nearly  free 
from  them  for  obvious  reasons. 

In  a  recent  communication  to  the  Royal  Society,  Dr.  Frank- 
land  described  a  new  method  of  examining  air  for  microorgan- 
isms. It  consists  in  aspirating  a  known  volume  of  air  through 
a  glass  tube  containing  two  sterile  plugs  of  glass  wool  alone,  or 
of  glass  wool  with  fine  glass  powder,  etc.,  the  first  plug  being 
more  pervious  than  the  second.  These  plugs  are  then  trans- 
ferred to  sterilized  liquid  gelatine-peptone,  thoroughly  agitated 
with  it,  and  then  the  gelatine  is  congealed,  so  as  to  form  an  even 
film  over  the  inner  surface  of  the  flask.    The  number  of  colonies. 
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which  develop  are  then  counted.  Klebs  has  devised  a  very- 
ingenious  but  complicated  apparatus  for  filtering  a  measured 
quantity  of  atmospheric  air  directly  upon  culture  plates,  which 
he  used  in  prosecuting  his  researches  on  the  microbe  of  malaria 
in  the  vicinity  of  Rome.  Tyndall  has  shown  that  floating 
microbes  not  only  enter  our  body,  but  are  arrested  and  retained 
in  them,  by  transmitting  a  beam  of  electric  light  through  air 
before  and  after  it  has  been  respired,  which  has  demonstrated 
that,  however  populated  before,  it  is  entirely  free  from  organic 
and  inorganic  particles  after  it  has  once  passed  through  our  lungs. 
.  At  a  recent  meeting  of  the  Academy  of  Sciences  of  Paris, 
Strauss  ("  Sur  I'absence  de  microbes  dans  I'air  expire,"  La  Semaine 
MSdicale,  1887,  No.  49)  reported  a  series  of  bacteriological 
experiments  upon  expired  air.  He  confirms  the  result  arrived 
at  by  Tyndall,  that  expired  air  is  optically  pure,  and  adds  the 
further  fact  that  it  contains  no  microbes.  Gaucher,  Charrin^ 
and  Karth  examined  the  expired  air  in  phthisical  patients  and 
failed  to  find  bacilli.  The  bronchial  tubes  act  as  filters,  permit- 
ting only  the  passage  of  air. 

Neumann  ("Ueber  den  Keimgehalt  der  Luft  im  stiidt.  Kranken- 
hause  Moabit,"  Vierteljahresschrift  f.  gerichtliche  Medicin,  B.  xlv. 
p.  310,  1886)  made  35  experiments  after  Hesse's  method  to 
determine  the  number  of  germs  which  exist  in  a  certain  volume 
of  atmospheric  air.  The  cultures  were  made  upon  meat  infusion- 
peptone-gelatine.  With  an  apparatus  of  special  construction, 
from  5  to  20  litres  of  air  were  taken  from  one  of  the  rooms  in 
the  Moabit  Hospital.  The  examination  of  air,  taken  at  different 
elevations,  from  1.40  to  3.20  m.,  showed  that  it  contained  about 
the  same  number  of  microbes. .  In  the  morning  after  the  rooms- 
had  been  swept,  from  80  to  140  microbes  were  found  in  every 
10  litres  of  air.  Four  consecutive  examinations  of  the  same 
quantity  of  air  taken  at  the  same  height  showed  a  gradual 
decrease  in  the  number  of  germs,  so  that  at  the  last  examina- 
tion, at  eight  o'clock  in  the  evening,  only  from  4  to  10  germs 
were  found.  Cocci  were  more  abundant  than  bacilli,  and 
microbes  were  more  frequently  met  with  than  spores,  a  fact 
which  had  already  been  established  by  Hesse. 
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Buchner  {Munch,  med.  Woclienschrift,  1888,  Nos.  15-17)  has 
recently  made  some  interesting  experiments  on  the  inhalation 
of  microbes  with  the  inspired  air,  and  has  come  to  conclusions 
somewhat  different  from  those  heretofore  held.  The  animals 
were  exposed  to  a  spray  of  diluted  cultures  of  different  bacteria, 
in  such  a  way  that  only  the  finest  mist  of  the  spray  reached 
them.  Control  experiments  were  made  by  feeding,  so  as  to 
exclude  accidental  infection  through  the  alimentary  canal  by 
swallowed  spray.  The  results  showed  that  this  happened  very 
seldom,  and  also  that  the  amount  necessary  to  cause  infection 
through  the  intestinal  canal  is  much  larger  than  that  for  the 
lungs.  The  bacteria  used  were  those  of  anthrax,  with  their 
spores,  and  those  of  chicken  cholera  and  septicaemia.  Irritation 
of  the  bronchial  mucous  membrane  retarded  the  ingress  of 
microbes  into  the  circulation.  When  large  quantities  of  bacilli 
were  used  the  irritation  was  often  so  great  that  a  hemorrhagic 
pneumonia  resulted.  The  best  results  were  obtained  by  using 
only  the  spores,  after  destroying  the  bacilli  by  drying.  The 
growth  of  bacilli  was  very  rapid,  and  in  a  short  time  the  microbe 
could  be  found  in  the  pulmonary  capillaries.  The  rapidity  with 
which  the  microbes  entered  the  pulmonary  tissue,  was  proof 
positive  that  a  more  direct  tolerance  was  effected  than  through 
the  lymphatics.  The  author  is  of  the  opi-nion  that  the  chemical 
irritation  exerted  on  the  walls  of  the  capillaries  causes  the  forma- 
tion of  stomata,  through  which  the  bacilli  grow.  These  experi- 
ments demonstrate  also,  that  the  blood  microbes  are  best 
adapted  to  pass  through  the  pulmonary  tissues  into  the  circula- 
tion. The  microbes  of  anthrax,  recurrent  fever,  and  malaria 
are  the  most  striking  examples  of  the  blood  parasites  so  far 
known.  In  infection  caused^  by  blood  microbes,  the  point  of 
entrance  cannot  always  be  found,  as  they  may  enter  through 
apparently  intact  surfaces.  Even  in  the  case  of  microbes  not 
strictly  blood  microorganisms,  it  is  possible  for  them  to  pene- 
trate the  pulmonary  capillaries  and  be  transported  to  that  part 
of  the  body  where  they  afterward  initiate  morbid  conditions. 
These  experiments  show  conclusively  that  pathogenic  microbes 
suspended  in  the  atmospheric  air  can  enter  the  organism  through 
the  respiratory  organs. 
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Petri  ("  Zusammenfassender  Bericht  iiber  Nachweis  unci  Bestim- 
mungderpflanzlichen  Microorganismen  in  der  Luft,"  Centralblatt 
f.  Bacteriologie  u.  Parasiten-kunde ,  B.  ii.  Hefte  5  u.  6)  claims  that 
the  methods  so  far  employed  in  the  detection  of  pathogenic 
germs  in  the  air  have  not  succeeded  in  demonstrating  more 
than  the  microbes  of  pus,  a  circumstance  which  may  be  ascribed 
to  the  methods  employed,  as  some  pathogenic  germs  do  not 
grow  upon  gelatine  at  ordinary  room  temperature,  and  that  the 
culture  of  the  microbe  sought  for  may  become  obscured  by 
cultures  of  other  microbes. 

Emmerich  ("Ueber  den  Nachweis  von  Erysipelkokken  in 
einem  Secirsaale,"  Deutsch.  med.  Wochenschrift,  1887,  No.  3)  by 
means  of  an  aspiration  apparatus  obtained  air  from  an  old  dis- 
secting-room, which  for  a  long  time  had  not  contained  any 
erysipelatous  material,  and  cultivated  from  it  the  cocci  of  ery- 
sipelas, which  on  being  inoculated  into  animals  produced  typical 
erysipelas.  The  cocci  were  also  found  in  shavings  of  the  floor 
and  in  the  plastering  of  the  walls  and  ceilings. 

Eiselsberg  ("Nachweis  von  Erysipelkokken  in  der  Luft  chirur- 
gischer  Krankenzimmer,"  Langenbeck's  ArcJiiv,  B.  xxxv.  Heft  l) 
made  a  series  of  experiments  for  the  purpose  of  ascertaining  the 
presence  of  pathogenic  microorganisms  in  the  air  of  hospital 
wards  occupied  by  surgical  patients.  By  exposing  for  a  certain 
length  of  time  glass  plates  coated  with  sterilized  gelatine  or 
agar-agar  in  a  room  occupied  by  four  cases  of  erysipelas,  twice 
colonies  of  cocci  were  found,  which,  however,  grew  only  to  a 
limited  extent.  Inoculation  upon  agar-agar  and  gelatine  as  well 
as  upon  solid  blood-serum  showed  that  the  new  growth  was 
composed  of  Fehleisen's  streptococcus.  Its  identity  with  the 
microbe  of  erysipelas  was  further  demonstrated  by  inoculation 
experiments  which  proved  successful.  In  another  room  con- 
taining surgical  patients,  where  all  the  wounds  were  aseptic,  a 
growth  of  the  staphylococcus  pyogenes  aureus  developed  upon 
culture  plates.  From  erysipelatous  patients  during  the  stage  of 
desquamation,  he  inoculated  sterilized  gelatine  with  epidermic 
scales,  and  in  four  out  of  five  cases  the  specific  microbe  of  ery- 
sipelas was  cultivated. 

3 
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At  the  last  Congress  of  Italian  Surgeons,  Durante  reported 
experiments,  performed  at  his  suggestion,  by  his  assistant,  to 
determine  the  presence  of  germs  in  the  air  about  the  bed  of  a 
surgical  patient,  and  in  a  ward.  It  was  found  that  the  greatest 
number  of  germs  were  present  about  forty  inches  above  the 
border  of  the  bed;  in  all  other  directions  the  number  of  germs 
greatly  decreased.  Culture  materials  placed  beneath  the  bed, 
and  about  the  bottoms  of  the  neighboring  walls,  remained  fre- 
quently sterile.  The  germs  most  frequently  found  were  staphy- 
lococcus pyogenes  aureus,  streptococcus  of  erysipelas,  and 
Friinkel's  pneumococcus.  {Deutsch.  med.  Wochenschrift,  May  3, 
1888.) 

Wehde  investigated  the  infectiousness  of  air  in  rooms  occupied 
by  phthisical  patients  by  exposing  plates  smeared  with  glycerine, 
and  with  the  dust  thus  collected  he  inoculated  guinea-pigs ;  the 
results  were  negative.  From  these  experiments  he  concluded 
that  the  air  expired  by  tubercular  persons  does  not  contain  the 
bacillus,  and  that  tubercular  sputa,  as  long  as  it  remains  moist, 
does  not  emit  microbes.  Similar  results  have  been  obtained  by 
Celli  and  Guarnieri,  Sirena,  Pernice,  and  Nikolas.  On  the  other 
hand,  Theodore  Williams  (Z««<:^^,  1883),  by  resorting  to  the  same 
method,  and  exposing  the  plates  to  the  current  of  air  in  one  of 
the  ventilating  shafts  in  the  Brompton  Hospital  for  five  days, 
demonstrated  the  presence  of  tubercle  bacilli  upon  the  glyce- 
rine plates.  The  most  recent  and  reliable  experiments  on 
the  existence  of  tubercle  bacilli  in  hospitals  and  sick  rooms  have 
been  made  by  Cornet,  in  Koch's  Hygienic  Institute,  his  method 
consisting  in  wiping  the  walls  of  wards  and  sick  rooms  at  places 
where  the  dust  had  been  left  undisturbed  for  a  long  time,  with  a 
sterilized  sponge,  and  squeezing  it  out  in  bouillon,  so  as  to 
liberate  any  germs  that  might  have  been  caught.  This  fluid 
was  then  injected  into  the  peritoneal  cavity  of  guinea-pigs.  If 
tubercle  bacilli  were  present,  the  animal  invariably  manifested 
symptoms  of  peritoneal  tuberculosis  three  to  four  weeks  after 
inoculation.  In  7  hospitals  in  Berlin,  21  wards  occupied  by 
tubercular  patients  were  examined.  The  sponge  was  only  used 
on  surfaces  which  had  never  been  exposed  to  direct  contact  with 
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the  expectorations  of  the  patients.  In  15  out  of  the  21  wards 
tubercle  bacilli  were  present,  and  of  94  animals  which  were 
inoculated,  20  died  of  tuberculosis.  In  the  homes  of  53  private 
patients,  the  presence  of  tubercle  bacilli  was  demonstrated  by 
the  same  method  in  20. 

That  microbes  in  a  dried  state,  adherent  perhaps  to  particles 
of  dust,  follow  the  currents  of  atmospheric  air,  has  been  demon- 
strated by  the  history  of  endemics  of  malaria. 

Cad^ue  and  Malet  ("  Etude  experimentel  de  la  transmission 
de  la  mave  par  contagion  mediate  ou  par  infection,"  Revue  de 
Medicale,  t.  viii.  p.  227)  have  studied  experimentally  the  trans- 
mission of  the  bacilli  of  glanders  through  the  atmospheric  air, 
and  have  come  to  the  positive  conclusion  that  the  disease  is  not 
contracted  in  this  manner.  They  exposed  animals  which  are 
known  to  be  very  susceptible  to  the  disease,  such  as  the  ass,  to 
the  expired  air  of  animals  suffering  from  glanders,  but  the  results 
were  always  negative.  They  next  produced  a  bronchitis  in  ani- 
mals by  inhalations  of  bromine  before  they  were  exposed  to  the 
expired  air  of  animals  suffering  from  glanders,  but  the  results 
remained  the  same.  The  expired  air  of  diseased  animals  was 
next  mixed  with  steam,  and  the  latter  was  condensed,  but  no 
bacilli  could  be  found,  and  inoculation  in  guinea-pigs  only 
yielded  negative  results.  The  same  negative  results  were  obtained 
by  passing  the  expired  air  over  water,  as  the  latter  was  always 
found  sterile.  The  air  in  the  stables  occupied  by  the  diseased 
animals  was  also  found  free  from  bacilli.  Pure  cultures  of  the 
bacilli  were  injected  into  the  trachea  of  a  number  of  animals, 
with  the  result  that  in  only  two  was  the  disease  produced,  while 
all  animals  inoculated  in  the  same  manner  which  were  suffering 
from  bromine  bronchitis  contracted  the  disease  and  died. 

It  is  also  well  known  that  microbes  which  have  been  carried 
upward  by  currents  of  air  descend  by  virtue  of  their  own  weight. 
When  the  air  is  in  a  quiescent  state  the  lower  strata  contain  mi- 
crobes in  greater  abundance  than  the  upper.  Klebs  found  that 
in  the  Campana  districts,  near  Rome,  an  elevation  of  three  metres 
afforded  perfect  immunity  against  malaria.  Soyka  made  some 
observations  on  currents  of  air  as  a  vehicle  for  the  diffusion  of 
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microbes  in  Klebs's  laboratory  at  Prague.  He  came  to  the  con- 
clusion that  very  slight  currents  convey  microbes  from  the  mar- 
gins of  drying  fluids,  while  Naegeli  asserted  that  a  current  of 
considerable  force  is  necessary  to  effect  such  transportation,  and 
that  the  lifting  up  of  the  particles  into  the  air  by  the  current  was 
greatly  influenced  by  the  force  of  adhesion  which  exists  between 
the  particles  and  the  surface  to  which  they  adhere. 

The  great  media  for  the  diffusion  of  pathogenic  microbes  over 
the  surface  of  the  globe  are  the  air  and  water.  Some  of  the 
microorganisms,  as  the  pus-microbes,  appear  to  be  almost  omni- 
present, while  others  are  diffused  over  a  more  limited  area, 
their  existence  being  dependent  upon  certain  conditions  of  the 
soil  or  temperature.  Water  as  a  medium  of  diffusion  and 
vehicle  for  the  entrance  into  the  organism  of  pathogenic 
microbes,  is  of  greater  interest  to  the  physician  than  the 
surgeon.  The  superficial  layer  of  the  soil  contains  most  of 
the  disease  germs  and  spores,  as  they  are  deposited  upon  it 
from  the  air,  and  carried  into  it  by  water  which  contains  them, 
the  soil  in  the  latter  instance  serving  the  purpose  of  a  filtering 
substance.  To  the  surgeon,  direct  infection  with  microbes  of 
the  soil  has  awakened  new  interest  by  Nicolaier's  discovery 
that  the  bacillus  of  tetanus  has  here  its  natural  habitat,  and  from 
the  well-known  circumstance  that  the  bacillus  of  anthrax  is 
known  to  multiply  in  the  soil  of  pastures  which  have  been  in- 
habited by  animals  suffering  from  this  disease. 

IV.  Localization  of  Microorganisms. 

Every  surgeon  has  had  frequent  opportunities  to  observe  cases 
in  which  a  slight  subcutaneous  injury  was  followed  by  a  destructive 
inflammation,  an  inflammation  not  produced  by  the  trauma,  but 
by  the  localization  of  pathogenic  microbes  in  the  tissues  altered 
by  the  injury.  Extensive  subcutaneous  injuries,  as  severe  con- 
tusions, rupture  of  tendons  or  muscles,  and  crushing  of  bone, 
are  not  followed  by  suppuration,  unless  the  injured  tissues  become 
subsequently  the  seat  of  infection  with  pus-microbes.  A  patient 
may  have  been  the  subject  of  tubercular  infection  for  an  indefi- 
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nite  period  of  time,  and  yet  may  present  the  appearances  of 
ordinary  health  until  some  slight  injury  determines  localization 
of  the  bacillus  of  tuberculosis  in  the  part  injured,  an  occurrence 
which  is  followed  by  a  localized  tuberculosis  from  which,  later, 
regional  and  general  dissemination  takes  place,  to  which  the 
patient  finally  succumbs,  unless  the  tubercular  focus  is  removed 
by  an  early  operation.  These  facts  suggest  very  strongly  that, 
in  the  hypothetical  cases,  suppuration  and  tuberculosis  would 
not  have  taken  place  in  the  part  injured  without  the  injury,  and 
that  the  injury  certainly  would  not  have  produced  suppuration 
or  tuberculosis  unless  the  respective  patients  had  been  infected 
previously  with  specific  pathogenic  microorganisms.  The 
injury  in  these  cases  creates  a  so-called  locus  minoris  resistenticB, 
which  may  signify  one  of  two  things  :  i.  Diminution  or  suspen- 
sion of  resistance  on  the  part  of  the  injured  tissues  to  the  action 
of  pathogenic  microorganisms,  which  was  present  in  the  part  at 
the  time  of  injury;  or,  2.  The  injury  so  alters  the  tissues  that 
pathogenic  germs,  which  were  present  in  the  circulation  without 
having  given  rise  to  symptoms,  become  arrested,  and  find  at 
the  same  time  the  necessary  nutrient  medium  for  their  multi- 
plication. These  questions  have  been  made  the  subject  of 
patient  experimental  inquiry  by  a  number  of  investigators,  the 
most  important  results  of  which  will  now  be  mentioned. 

I.  Bacilli  of  Anthrax.— Huber  ("  Experimentelle  Unter- 
suchungen  iiber  Localisation  von  Krankheitsstoffen,"  Virchow's 
Archiv,  B.  vi.,  1886)  calls  attention  to  the  circumstance  that  a 
number  of  infectious  diseases,  such  as  tubercular  affections  of 
the  bones  and  joints,  certain  cases  of  pyaemia,  osteomyelitis,  and 
diffuse  suppurative  inflammation  in  different  tissues,  are  liable  to 
follow  injuries  unattended  by  infection  from  without.  Again,  we 
have  local  infective  processes  which  occur  as  complications 
during  the  course  of  typhus  and  typhoid  fevers,  syphilis,  and 
other  infective  diseases.  Through  these  extraneous  influences, 
or  accidental  conditions,  certain  parts  of  the  body  are  rendered 
more  susceptible  to  the  development  of  serious  local  disturb- 
ances under  the  action  of  infective  germs  than  the  remainder 
of  the  body ;    in    other  words,  a    local   predisposition,   a   locus 
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minoris  resistentics,  is  created.  The  experiments  of  the  author 
were  made  on  rabbits,  in  which,  by  the  application  of  croton  oil 
to  the  ear,  he  produced  a  tissue  lesion  by  the  inflammation  which 
followed.  Only  one  ear  was  thus  treated,  the  other  being  left  in 
a  normal  condition  in  order  to  compare  the  results  of  the  subse- 
quent action  of  pathogenic  microbes  upon  normal  and  inflamed 
tissues.  The  virus  selected  was  a  pure  culture  of  the  bacilli  of 
anthrax,  and  the  reliability  of  the  culture  was  always  tested 
before  inoculations  were  made.  The  inoculation  was  always 
made  at  the  root  of  the  tail,  as  far  as  possible  from  the  seat  of 
inflammation  produced  by  the  croton  oil.  According  to  the 
stage  of  inflammation  in  which  the  action  of  the  bacilli  of  anthrax 
was  intended  to  be  studied,  the  croton  oil  was  applied  either 
before  or  after  the  inoculation.  Immediately  after  death  the  ears 
were  removed  and  carefully  preserved  for  subsequent  exami- 
nation, at  the  same  time  serum  and  blood  were  separately  taken  in 
sterilized  glass-tubes  from  the  inflamed  ear  under  strict  antiseptic 
precautions.  For  microscopical  examination  the  specimens  were 
carefully  stained,  while  cultivations  were  made  by  inoculating 
sterilized  nutrient  fluids,  as  at  that  time  the  method  of  cultiva- 
tion on  solid  nutrient  media  inaugurated  by  Koch  was  not 
known.  These  experiments  enabled  the  author  to  state  that  in 
all  stages  of  the  inflammatory  process  the  bacilli  were  never 
found  outside  the  walls  of  the  capillary  bloodvessels  in  the 
tissue  placed  in  a  condition  of  inflammation  by  the  croton  oil. 
Their  number  within  the  bloodvessels  depended  upon  the  con- 
ditions of  the  inflamed  bloodvessels.  During  the  first  stage  of 
inflammation,  marked  by  oedema  without  suppuration,  more 
bacilli  were  found  within  the  inflamed  vessels  than  in  the  corre- 
sponding vessels  of  the  opposite  ear.  The  bacilli  were  found 
equally  distributed  in  the  arteries,  veins,  and  capillaries,  but  were 
never  found  anywhere  in  the  para-vascular  tissues.  The  first 
stage  of  inflammation  lasted  on  an  average  seven  hours  and  a 
half,  after  which  suppuration  initiated  the  second  stage.  During 
this  stage,  the  bacilli  disappeared  within  the  bloodvessels  ;  this 
could  be  more  readily  seen  forty-eight  hours  after  the  croton 
oil  was  applied.    During  the  third  stage,  when  granulations  com- 
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menced  to  form,  a  complete  change  was  again  observed  in  the 
bacteriological  condition  of  the  inflamed  part.  The  height  of  this 
stage  is  reached  on  the  tenth  day.  During  this  stage  the  bacilli 
reappear  in  the  inflamed  tissue,  where  they  can  be  seen  in  con- 
siderable number,  especially  in  the  interior  of  new  capillary  blood- 
vessels. During  the  process  of  cicatrization  the  number  of  bacilli 
in  a  corresponding  area  of  both  ears  was  about  the  same.  From 
these  observations  Huber  concluded  that  the  bacillus  of  anthrax 
finds,  in  a  soil  prepared  by  inflammation  induced  with  croton 
oil,  a  locus  niinoris  resistentice,  which  presents  more  favorable 
conditions  for  its  growth  than  tissues  in  other  parts  of  the  body. 
Suppuration  appeared  to  neutralize  the  anthracic  process  by  the 
destructive  effect  of  the  pus  ptomaines  upon  the  bacilli.  The 
conclusions  which  he  has  drawn  from  his  experiments  may  be 
summarized  as  follows  :  Localization  of  preexisting  microor- 
ganisms in  tissues  prepared  by  injury  or  disease  takes  place, 
provided  that  the  necessary  conditions  for  their  growth  are 
present. 

In  looking  over  different  pathological  conditions  we  fre- 
quently meet  with  a  so-called  locus  mijtoris  resistenticB ;  at 
any  rate,  if  we  search  only  for  that  which  should  mean  what 
has  been  described  above,  it  is  not  difficult  to  conceive  how 
slight  injuries,  wounds,  contusions,  etc.,  should  in  this  manner 
give  rise  to  serious  affections.  But  not  only  do  direct  tissue 
lesions,  as  hemorrhages,  necrosis,  hyperaemia,  fractures,  etc., 
act  in  this  manner,  but  a  variety  of  pathological  conditions  of  a 
general  nature  may  serve  the  same  purpose  as  imperfect  diges- 
tion, enfeebled  circulation  and  respiration,  and  exposure  to  cold. 
All  these  ill-defined  conditions  belong  here,  and  through  their 
instrumentalities  the  localization  of  infective  germs  is  favored. 
In  mixed  infections  it  can  be  said  that  certain  infective  microbes 
prepare  the  tissues  for  the  reception  and  growth  of  other  patho- 
genic germs. 

Muskatbliith  ("  Neue  Versuche  liber  Infection  von  den  Lungen 
aus,"  Centralblatt  f.  Bacteriologie  ii.  Paj'asitenkimde ,  B.  I,  No.  2) 
has  made  some  very  interesting  and  practical  experiments  on 
infection   through   the   respiratory   passages.      The   bacillus   of 
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anthrax  was  used.  The  infection  was  made  in  two  ways : 
I.  Direct  injection  of  a  pure  culture  into  the  trachea.  2.  Injection 
through  a  tracheal  tube.  In  the  latter  case  the  injection  was  not 
made  until  the  tracheal  wound  had  completely  healed  around 
the  canula,  and  the  tube  was  left  in  situ  until  the  death  of  the 
animal.  The  tracheal  wound  in  these  cases  never  became  infected. 
Direct  injections  into  the  trachea  always  produced  positive 
results,  the  animals  dying  of  anthrax  in  from  forty  to  forty-eight 
hours.  As  in  these  instances  the  tracheal  wound  always  became 
infected,  it  became  necessary  to  kill  the  animals  soon  after  the 
injection  in  order  to  determine  the  effect  of  the  bacilli  on  the  pul- 
monary tissues.  On  microscopical  examination  of  the  specimens 
of  animals  killed  sixteen  hours  after  direct  injection,  free  bacilli 
were  found  in  the  wound,  the  walls  of  the  alveoli,  in  the  juice 
of  canals  the  same,  and  only  a  few  rods  in  the  interior  of  the  alveoli 
themselves  and  the  lumen  of  the  bronchial  tubes.  The  bacilli 
were  most  abundant  in  the  so-called  dust  cells,  derivatives  of  the 
alveolar  epithelia.  No  bacilli  could  be  seen  in  the  peri-bronchial 
and  peri-vascular  lymph  spaces.  On  examination  of  the  bron- 
chial glands,  a  very  peculiar  arrangement  of  the  bacilli  was 
found.  Each  section  contained  countless  bacilli  which  occupied 
almost  exclusively  the  lymph  channels  of  these  organs ;  in  the 
bloodvessels  they  were  scanty.  The  bacilli  and  threads  sur- 
rounded the  periphery  of  the  cortical  follicles  in  the  shape  of  a 
very  dense  zone,  the  density  of  which  diminished  toward  the 
centre  of  the  follicle  and  followed  the  medullary  strings.  In 
animals  killed  seventeen  hours  after  direct  injection,  small  pieces 
of  the  lungs  or  liver  planted  on  a  proper  culture  soil  were  soon 
surrounded  by  a  copious  growth  of  bacilli.  In  animals  injected 
through  a  canula  aft^r  complete  cicatrization  of  the  tracheotomy 
wound,  killed  after  forty  hours,  the  bacilli  were  found  most 
numerous  in  the  pulmonary  bloodvessels,  while  the  dust  cells 
contained  only  a  single  rod,  if  any.  Most  all  of  the  bacilli  had 
left  the  lymphatic  glands,  and  had  passed  into  the  general  circu- 
lation. From  these  experiments  the  author  concluded  that  the 
bacilli  of  anthrax  can  enter  the  circulation  through  the  mucous 
membrane  of  the  bronchial  tubes,  and  that  the  juice  canals,  lym- 
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Parasitic  interstitial  pneumonia,  from  the  lungs  of  a  guinea-pig 
infected  with  anthrax.  Hartnach.  Obj.  4.  O.  2.  Picro-carmine- 
gentian. 

a.  Periarterial  growth. 

b.  Wall  of  artery. 

c.  Thrombus  with  bacilli. 
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phatic  channels  of  the  bronchial  tubes,  lungs,  and  the  bronchial 
glands  are  the  channels  through  which  infection  takes  place. 
The  carriers,  which  are  directly  concerned  in  the  transportation 
of  the  bacilli  from  the  mucous  surface  into  the  lymphatic 
system,  are  yet  to  be  discovered.  It  seemed  strange  to  the 
author  that  no  bacilli  could  be  found  in  leucocytes,  but  always 
only  in  epithelial  cells.  Final  localization  of  the  bacilli  of 
anthrax  which  have  entered  the  circulation  through  the  lungs 
takes  place  in  distant  organs  through  the  medium  of  the  general 
circulation  by  implantation  upon  the  endothelial  lining  of  the 
capillary  vessels.  Other  experimenters  affirm  that  if  the  bacilli 
of  anthrax  are  injected  in  moderate  quantities  into  the  circulation 
of  animals,  they  disappear  soon  from  the  blood  without  having 
produced  any  pathogenic  effects;  but,  if  in  animals  thus  injected 
a  contusion  is  produced  in  some  part  of  the  body,  the  bacilli  pass 
out  of  the  vessels  into  the  connective  tissue  along  with  the 
blood,  grow  there,  and  soon  cause  the  formation  of  the  charac- 
teristic inflammatory  product,  the  diffusion  of  the  disease,  and 
its  fatal  termination. 

2.  Bacilli  of  Tuberculosis. — Volkmann  ("  Chirurgische 
Erfahrungen  liber  die  Tuberculose,"  Verh.  dev  Deiitschen  Gesell- 
schaft  f.  Chirurgie,  1885),  from  an  extensive  clinical  experience, 
came  to  the  conclusion  a  long  time  ago  that  a  severe  trauma 
seldom,  if  ever,  gives  rise  to  tuberculosis  at  the  seat  of  injury,  but 
that  where  local  tuberculosis  is  caused  by  an  injury  the  trauma 
was  always  slight,  sometimes  almost  insignificant.  He  main- 
tains that  the  active  tissue-changes  which  follow  a  severe  injury 
during  the  reparative  process  counteract  the  growth  and  propa- 
gation of  the  bacillus.  Luecke  attributes  to  exposure  to  cold  an 
important  role  in  the  causation  of  tubercular  and  other  infective 
forms  of  inflammation,  as  he  asserts  that  the  sudden  diminu- 
tion of  blood  supply  to  the  cutaneous  surface  causes  internal 
congestions  which  favor  the  localization  of  pathogenic  germs  in 
some  one  of  the  congested  parts,  otherwise  predisposed  to  the 
specific  inflammation. 

Schueller  {Experimentelle  und  histologische  Untevsucliiingen 
uber  Entstehiaig  der  skrophidosen   u.    tuberkidosen    Gelenkleiden, 
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Stuttgart,  1880)  studied  the  localization  of  the  tubercular  virus 
experimentally  in  the  same  manner  as  others  have  studied  the 
localization  of  pus-microbes.  He  inoculated  animals  with  the 
products  of  tubercular  inflammation,  subsequently  produced 
contusions  and  sprains  of  joints,  and  observed  that  localization 
usually  occurred  at  the  seat  of  injury.  If  the  tubercular  virus 
was  introduced  by  inhalation,  the  same  typical  lesions  occurred 
in  the  injured  joints  as  when  infection  was  made  more  directly. 
In  all  cases  the  products  of  the  local  lesion  corresponded  with 
the  character  of  the  material  introduced  through  some  remote 
point.  Surgeons  are  well  aware  of  the  danger  of  general  infec- 
tion following  an  injury  to  a  part  or  an  organ  the  seat  of  a  local 
tuberculosis,  more  particularly  in  cases  of  tubercular  disease  of 
joints.     Cases  like  the  following  are  not  of  rare  occurrence. 

Szuman  ("  Brisement  force  eines  skrofulos  entziindeten  Knie- 
gelenkes  und  konsecutiver  acuter  allgemeiner  Miliar-tuberculose," 
Centralblatt  f.  Chinirgie,  1885,  No.  29)  relates  the  case  of  a  small, 
well-nourished  child,  the  subject  of  tuberculosis  of  one  of  the 
knee-joints.  The  joint  was  punctured  with  a  fine  trocar,  and, 
although  no  pus  escaped,  it  was  washed  out  through  the  canula 
with  a  solution  of  carbolic  acid.  The  swelling  diminished,  but 
the  joint  became  fixed  by  false  ankylosis  at  nearly  a  right  angle. 
Rest  in  bed,  and  extension  with  weight  and  pulley,  had  no  effect. 
Under  an  anaesthetic  brisement  force  was  made,  and  a  plaster-of- 
Paris  bandage  applied.  The  operation  was  followed  by  a  con- 
tinued fever,  the  temperature  at  times  reaching  40°  C.  (104°  F.), 
rapid  emaciation,  cough,  expectoration,  and  rS,les  over  both 
lungs,  purulent  otitis  media,  and  death  in  a  few  weeks.  The 
necropsy  revealed  acute  miliary  tuberculosis  of  lungs  and 
several  other  organs.  The  joint  was  the  seat  of  a  caseous 
osteo-tuberculosis. 

Verchiere  ("  Coxalgie  ancienne,  Redressement  et  immobilisa- 
tion dans  un  bonne  position,  Meningite  tuberculeux,  Tuberculosa 
miliare  generalissee,  Mort.,"  Progrh  Med.,  1886,  No.  24).  In  a 
boy  sixteen  years  old,  who  had  suffered  for  one  and  three-quarters 
of  a  year  from  coxitis,  reduction  of  a  semiflexed  leg  was  made 
under  ether.  But  little  force  was  used,  and  the  limb  was  immo- 
bilized.    Patient  was   emaciated,  but  otherwise  in   fair  health. 
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The  next  morning  the  temperature  was  40°  C.  (104°  F.),  and 
symptoms  of  meningitis  were  present.  These  subsided  after 
ten  days,  but  a  moderate  fever  persisted  with  gradual  decline  of 
health.  After  two  months,  pulmonary  signs  could  be  detected; 
four  weeks  afterward,  death.  Post-mortem  showed  general 
miliary  tuberculosis  and  tubercular  meningitis.  The  author 
attributes  the  general  dissemination  to  the  redressement. 

In  these  cases,  as  in  so  many  others  of  a  similar  character 
which  have  been  reported  by  different  surgeons,  the  violence 
used  in  straightening  the  limb  caused  laceration  of  some  of  the 
small  vessels  in  the  tubercular  focus,  which  opened  a  direct  road 
for  the  bacilli  into  the  circulation,  which,  by  their  rapid  diffusion 
through  the  systemic  circulation,  caused  acute  miliary  tubercu- 
losis. Imperfect  operations  for  local  tuberculosis  have  been 
followed  by  the  same  disastrous  consequences.  The  veins,  in 
the  indurated  tissues  within  and  around  the  tubercular  product, 
when  opened  by  the  knife,  scissors,  or  a  sharp  spoon,  do  not 
contract,  and  cells  containing  the  bacilli,  as  well  as  free  bacilli, 
find  ready  access  into  the  open  vessels,  and  after  they  have 
entered  the  circulation  miliary  tuberculosis  is  produced  by  their 
localization  in  distant  organs.  In  operation  wounds,  after  in- 
complete removal  of  a  tubercular  focus,  it  is,  therefore,  advis- 
able to  prevent  the  traumatic  diffusion  of  the  bacilli  by  searing 
their  surface  with  the  actual  cautery,  which  not  only  prevents 
the  entrance  of  bacilli  into  the  circulation,  but,  at  the  same 
time,  adds  to  the  prospects  of  a  permanent  result  by  destroying 
infected  tissues. 

Wartmann  ("  Die  Bedeutung  der  Resection  tubercul5s  erk- 
rankter  Gelenke  fiir  die  Generalisation  der  Tuberculose,"  Central- 
blatt f.  Chirurgie,  1887,  No.  2)  has  collected  74  excisions  of 
tuberculous  joints  made  at  the  Canton  Spital  in  St.  Gall,  for  the 
purpose  of  ascertaining  the  immediate  effects  of  the  operation 
in  causing  generalization  of  the  tuberculosis.  Of  this  number, 
II  died,  and  in  2  of  them  death  was  caused  by  miliary  tubercu- 
losis soon  after  the  operation,  the  disease  being  produced  by 
inoculation  from  the  wound  surfaces.  He  next  collected  ^-i^j 
resections  from   other  sources,  with  225   deaths  ;   of  these,  26 
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cases  of  acute  miliary  tuberculosis  could  be  traced  to  inocula- 
_tion  during  the  operation. 

3.  Pus  Microbes. — When  by  mechanical,  chemical,  or  other 
injury,  the  vitality  of  tissue  cells  is  lowered,  a  door  is  opened  for 
the  admission  of  such  organisms  which,  having  once  penetrated 
the  tissues  or  the  blood,  find  a  suitable  soil  for  multiplication, 
and  these  may  prove,  by  their  mere  numbers,  or  by  their  effects, 
injurious  or  fatal  to  the  whole  body.  Nothing  can  demonstrate 
this  better  than  the  experiments  recently  made  by  Orth  and 
Wyssokowitsch,  who  found  that  staphylococci  could  be  injected 
into  the  blood  of  a  rabbit  without  apparent  injury  to  it,  but  if 
before  the  injection  a  slight  mechanical  injury  was  inflicted  on 
the  valve  of  the  heart,  typical  endocarditis  was  at  once  produced. 

To  Rosenbach  ("  Bemerkungen  zur  Lehre  von  der  Endocar- 
ditis, mit  besonderer  Beriicksichtigung  der  experimentellen 
Ergebnisse,"  Deiitsch.  med.  Wochenschrift,  B.  xiii.  Nos.  32—33, 
1887)  belongs  the  credit  of  having  first  studied  the  influence  of 
trauma  in  the  localization  of  microbes  upon  the  valves  of  the 
heart  in  cases  of  artificially  produced  ulcerative  endocarditis. 
He  found  in  his  experiments  and  in  post-mortem  examination 
in  cases  of  ulcerative  endocarditis,  microbic  emboli  in  the  valves 
and  in  the  infarcts  of  other  organs,  and  classifies  this  affection 
with  pyaemia.  The  more  frequent  occurrence  of  endocarditis 
in  the  left  side  of  the  heart,  he  explains  by  assuming  that  the 
microbes  find  a  better  soil  in  the  arterial  blood,  as  when  the 
affection  occurs  in  the  fcetus  during  intrauterine  life,  when  the 
blood  in  both  sides  of  the  heart  is  of  about  the  same  composi- 
tion, the  valves  on  both  sides  are  affected  with  the  same 
frequency. 

Wyssokowitsch  ("Beitrage  ^ur  Lehre  von  der  Endocarditis," 
Virchow's  Archiv,  B.  ciii.  Heft  6)  has  determined  with  great 
accuracy  the  influence  of  traumatism  in  causing  localization  of 
pathogenic  germs,  and  has  found  that,  by  introducing  a  rod  into 
the  jugular  vein,  he  was  able  to  cause  laceration  of  the  Valves, 
and  that  then,  on  subsequent  injection  of  a  culture  of  staphylo- 
cocci into  the  blood  ulcerative  endocarditis  developed  at  the 
seat  of  injury.     The  effects  of  the  traumatic  lesion   in  this  in- 
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stance  are  no  doubt  chiefly  due  to  the  production  of  a  locus 
minoris  resistenticB  in  the  endothelial  and  connective  tissue 
cells,  as  the  result  of  the  incipient  inflammation  induced  by  it. 
Similar  results  were  obtained  by  Frankel  and  Sanger  ("Unter- 
suchungen  iiber  die  Aetiologie  der  Endocarditis,"  Centralblatt 
f.  klinische  Medicm,  1886,  p.  577). 

Rosenbach  ("  Beitrage  zur  Kenntniss  der  Osteomyelitis," 
Deiitsch.  Zeitschrift  f.  Chirurgie,  1878,  p.  369)  ascertained  that 
acute  suppurative  osteomyelitis  in  animals  could  only  be  pro- 
duced experimentally  by  injecting  pus  directly  into  the  circula- 
tion and  by  injuring  the  medullary  tissue  a  few  days  before,  or 
after,  the  inoculation.  Kocher  ("Die  acute  Osteomyelitis  mit 
besonderer  Riicksicht  auf  ihre  Ursachen,"  Deutsch.  Zeitschrift  f. 
Chirurgie,  1879,  P-  ^7^'  Becker  ("Ueber  die,  die  Osteomyelitis 
erzeugenden  Mikroorganismen,"  Deutsch.  med.  Wochenschrift, 
1883,  No.  46),  and  Krause  ("Ueber  einen  bei  der  acuten  infec- 
tiosen  Osteomyelitis  beim  Menschen  vorkommenden  Micro- 
coccus," Fortschritt  der  Medicin,  1884,  B.  ii.  No.  7)  repeated  the 
experiments  of  Rosenbach  and  came  essentially  to  the  same 
conclusions.  Both  Kocher  and  Rosenbach  look  upon  the 
altered  circulation  in  the  injured  tissues  as  the  condition  which 
determined  localization,  while  they  admit  that  the  immediate 
tissue  lesions,  hemorrhage  and  necrosis,  might  have  the  same 
effect.  Upon  the  same  hypothesis  Kocher  ("Zur  Pathologic  u. 
Therapie  des  Kropfes,"  Deutsch.  Zeitschrift  f.  Chirurgie,  1878, 
B.  X.  p.  189)  explained  the  occurrence  of  traumatic  suppurative 
strumitis  in  a  hyperplastic  struma. 

Ribbert  ("Die  Schicksale  der  Osteomyelitiskokken  im  Organ- 
ismus,"  Berl.  klin.  Woch.,  1884,  No.  51)  used  in  his  experiments 
an  emulsion  of  a  pure  culture  of  osteomyelitis  cocci  which  was 
injected  directly  into  the  circulation.  A  few  days  after  the  injec- 
tion the  microbes  had  disappeared  almost  completely  from  the 
circulation.  At  this  stage  they  could  only  be  found  within  the 
interior  of  the  white  blood-corpuscles  and  never  free  in  the  plasma 
of  the  blood.  After  twenty-four  hours  they  could  be  detected  in 
almost  every  organ  of  the  body.  In  the  liver  they  were  most 
abundant,  but,  almost  without  exception,  only  in  the  interior  of 
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white  blood-corpuscles.  In  the  lungs  they  were  often  so  abundant 
as  to  obstruct  completely  some  of  the  capillary  vessels;  when  less 
numerous  they  were  in  the  interior  of  white  blood-corpuscles 
which  were  aggregated  in  groups.  In  the  spleen  and  lymphatic 
glands  they  were  not  numerous,  but  in  the  kidneys  they  were 
again  more  abundant,  especially  in  the  glomeruli,  and  also  in 
some  of  the  loops  of  the  tubuli  uriniferi.  Later,  they  disappeared 
from  all  the  organs  with  the  exception  of  the  kidneys.  In  all 
probability  they  are  not  destroyed  in  the  organism,  as  they  thrive 
in  the  lungs  very  well,  as  has  been  shown  by  injections  into  the 
trachea,  but  they  are  conveyed  along  the  bloodvessels  to  some 
excretory  organ.  In  the  kidney  localization  takes  place  for 
several  reasons.  Embolic  obstruction  is  the  most  important 
factor.  The  anatomical  structure  of  the  bloodvessels  of  the 
glomeruli  explains  their  arrest  in  this  part  of  the  kidney,  as  in 
the  lungs  and  liver,  on  account  of  a  more  free  anastomosis  of 
the  bloodvessels,  the  cocci  are  more  easily  dislodged.  In  the 
kidney,  the  growth  of  the  embolic  masses  in  the  vessels  of 
the  glomeruli  can  be  easily  followed  through  the  several  stages. 
But  the  process  is  limited  to  a  few  places,  as  m.any  of  the  masses 
are  removed  by  the  circulation  in  the  same  manner  as  in  the 
liver  and  lungs.  Abscesses  in  different  parts  of  the  body  follow- 
ing injections  of  pus  microbes  into  the  circulation  are  produced 
by  embolism.  Suppuration  is  very  likely  to  take  place  in  the 
connective  tissue,  as  here  the  circulation  is  comparatively  slow 
and  consequently  the  removal  of  cocci  attended  with  difficulties. 
The  microorganisms  of  osteomyelitis  are  eliminated  through 
the  kidney  the  same  as  the  microbes  of  other  infective  dis- 
eases, and  consequently  localization  is  very  likely  to  take  place 
in  this  organ.  Six  hours  after  iHJection  large  colonies  of  cocci 
could  be  seen  in  the  straight  and  convoluted  tubules.  Finally, 
it  is  well  known  that  in  the  living  body  localization  of  microbes 
takes  place  in  the  tissues  which  are  the  seat  of  a  trauma,  and  the 
influence  of  this  exciting  cause  has  been  abundantly  demon- 
strated by  different  experimenters  who  have  produced  acute 
osteomyelitis  in  animals  infected  with  pus  microbes,  by  produc- 
ing fracture  of  a  bone  or  contusion  of  the  medullary  tissue.     A 
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number  of  experiments  made,  among  others  by  Ribbert,  on  the 
production  of  myo-  and  endo-carditis  in  rabbits,  have  shown  that 
abscesses  can  be  produced  in  other  organs  if  the  pyogenic 
microbes  are  attached  to  foreign  bodies  which  cannot  pass 
through  the  pulmonary  filtrum.  Thus  Ribbert  was  able  to  pro- 
duce myocarditis  by  using  a  cultivation  of  staphylococcus 
pyogenes  aureus  on  potato,  if  he  took  the  precaution  in 
removing  the  culture  from  the  surface  of  the  potato  to  scrape 
off  also  the  superficial  layer  of  the  potato  itself  The  particles 
of  potato  in  these  experiments  determined  suppuration  by  caus- 
ing localization  of  the  microbes,  as  the  foreign  bodies  were  too 
large  to  pass  through  the  capillary  vessels  and  were  not  capable 
of  removal  by  absorption. 

A  subcutaneous  fracture  occasionally  becomes  the  seat  of  an 
acute  osteomyelitis. 

Steinthal  relates  two  such  cases  ("Ueber  Vereiterung  sub- 
kutaner  Frakturen,"  Deiitscli.  med.  Wochenschrift,  No.  21,  1887). 
One  case  occurred  in  a  man  twenty-eight  years  of  age,  who, 
having  fallen  from  a  tree,  sustained  a  fracture  of  the  neck  of  the 
right  femur,  also  of  the  trochanter  major,  and  a  Colles's  fracture 
of  the  right  forearm.  Suppuration  began  in  the  hip-joint  together 
with  inflammation  of  the  knee-joint.  In  spite  of  early  and  free 
incisions  the  patient  died,  thrombosis  of  the  left  femoral  vein, 
and  atrophy  with  nervous  disturbances  in  the  right  ulnar  re- 
gion being  present.  Post-mortem  revealed  lobular  pneumonia 
in  the  left  lower  lobe.  The  second  case  was  that  of  a  woman 
thirty-four  years  old  in  whom,  under  chloroform  narcosis,  reduc- 
tion of  a  dislocation  of  the  left  hip-joint  was  attempted.  During 
the  manipulation  the  head  of  the  femur  was  broken  off.  After 
twelve  days  an  abscess  had  formed,  at  the  seat  of  fracture,  which 
was  incised  and  drained.  The  patient  recovered.  Steinthal 
believes  that  suppuration  in  these  cases  was  the  result  of  local- 
ization of  pus  microbes  in  the  tissues  necrosed  by  the  injury. 

During  my  recent  visit  in  Zlirich  {Four  Months  Amo7ig  the 
Stirgeons  of  Europe,  p.  128,  Chicago,  1887)  I  saw  a  very  interest- 
ing case  of  this  kind  in  Kronlein's  wards.  In  this  instance 
infection  probably  took  place  through  suppurating  wounds  dis- 
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tant  from  the  fractures.  The  patient  was  a  young  man  who 
had  sustained  several  subcutaneous  fractures  from  a  fall,  and  at 
the  same  time  a  lacerated  wound  of  the  groin.  The  case  pro- 
gressed favorably  until  the  wound  commenced  to  suppurate, 
when  he  was  suddenly  attacked  by  osteomyelitis  of  the  fractured 
bones,  which  necessitated  numerous  incisions  for  the  liberation 
of  pus  at  the  points  of  fracture.  There  can  be  no  question  that, 
in  this  case,  the  pus  microbes  entered  the  circulation  at  the 
primary  site  of  suppuration  and  were  arrested  at  the  places  of 
fracture,  where  they  found  favorable  conditions  for  multiplica- 
tion and  caused  a  suppurative  inflammation  in  the  medullary 
tissue.  Practically  this  case  should  teach  us  that  in  a  patient 
who  has  sustained  a  simple  fracture  it  is  exceedingly  important 
to  guard  against  suppuration  in  any  part  of  the  body,  for  fear 
that  from  a  distant  purulent  focus  pus  microbes  may  enter  the 
circulation  and  cause  a  suppurative  osteomyelitis  of  the  broken 
bone,  in  the  same  manner  as  has  been  done  by  experiments  on 
animals.  At  the  same  time  and  place  I  examined  a  case  of 
suppurative  strumitis  due  to  a  similar  cause.  The  patient  was  a 
man  of  about  forty  years  of  age,  who  had  been  operated  upon  for 
empyema  by  rib  resection  some  time  ago.  He  had  had  a  large 
goitre  since  childhood.  Improvement  after  the  operation  pro- 
gressed uninterruptedly  until  the  empyema  was  nearly  well, 
when  fever  set  in  and  the  right  side  of  the  struma  became  pain- 
ful and  tender.  After  a  week  fluctuation  was  well  marked,  and 
a  free  incision  was  made,  which  gave  exit  to  a  large  quantity  of 
fetid  pus.  The  fever  subsided  promptly,  and  the  case  again 
progressed  favorably  until,  a  week  or  two  later,  the  opposite 
side  of  the  struma  was  attacked  in  a  similar  manner.  I  was 
present  when  this  side  was  incised.  A  large  amount  of  the 
same  green,  fetid  pus  escaped.  The  strumitis  was  unquestion- 
ably of  embolic  origin,  the  pus  microbes  which  gained  entrance 
into  the  circulation  from  the  pleural  cavity  found  in  the  struma 
conditions  which  favored  their  localization  and  growth,  to  be 
followed  by  a  suppurative  inflammation  of  the  swelling. 
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Localization  of  Microbes  in  Antecedent  Pathological  Products. 

Antecedent  pathological  products  may  serve  the  same 
purpose  in  the  body  as  a  trauma  in  the  determination  of  locali- 
zation of  pathogenic  microbes.  Suppuration  in  a  tumor,  or  a 
hyperplastic  gland  with  an  intact  cutaneous  covering,  indicates 
that  in  the  tumor  or  swelling  pus  microbes  have  been  arrested, 
and  that  they  have  met  with  a  soil  adapted  to  their  multipli- 
cation and  the  exercise  of  their  pathogenic  properties.  The 
atypical  vascularization  in  tumors  and  the  stenosis  of  the  lumen 
of  bloodvessels  in  inflammatory  swellings  cannot  fail  in  fur- 
nishing conditions  which  determine  filtration  of  germ-containing 
blood.  If  the  antecedent  pathological  product  is  the  result  of  a 
previous  infection  and  serves  as  a  medium  for  localization  of 
another  kind  of  pathogenic  germs,  we  speak  of  the  combined 
process  due  to  the  presence  of  two  varieties  of  microorganisms 
as  a  mixed  infection.  The  first  positive  proof  of  the  existence  of 
such  secondary  processes  was  furnished  by  Brieger  and  Ehrlich. 
("Ueber  das  Auftreten  des  malignen  Oedems  bei  Typhus  abdom- 
mdiWs,"  Berl.  klin.  WocJienschrift,  1882,  No.  44.)  These  observers 
saw  a  malignant  cedema  develop  at  the  point  where  musk  was 
injected  hypodermatically  in  a  severe  case  of  typhoid  fever. 
They  found  that  in  such  cases  a  predisposition  is  produced  by 
an  existing  disease  to  the  growth  and  multiplication  of  microor- 
ganisms which  may  have  been  previously  present  in  the  organism 
without  producing  any  pathological  lesions.  Koch,  in  his  article 
on  "  Etiology  of  Tuberculosis,"  alludes  to  the  occurrence  of 
mixed  infections,  as  he  has  seen  at  the  same  time  bacilli  and 
micrococci,  present  in  tubercular  products.  Further,  he  has 
observed  the  bacillus  of  anthrax  side  by  side  in  the  same  tissues 
and  has  seen  micrococci  in  the  tissues  of  patients  suffering 
from  typhus  fever.  In  reference  to  the  occurrence  of  micro- 
cocci in  tubercular  deposits  in  the  lungs  and  spleen,  he  explained 
their  presence  by  assuming  that  they  entered  the  circulation 
through  ulcerations  of  the  tongue,  and  that  they  became  arrested 
in  the  capillary  vessels  which  had  lost  their  normal  resisting 
power  by  the  tubercular  process. 
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Samter  ("  Mischinfection  von  Tuberkelbacillen  u.  Pneumo- 
niekokken,"  Bed.  klin.  Wochenschrift ,  1884,  No.  25)  discovered  in 
the  pneumonic  sputa  of  a  man  sixty-five  years  of  age,  who  pre- 
viously had  suffered  from  a  latent  bronchial  catarrh,  besides  cocci 
of  pneumonia  numerous  bacilli  of  tuberculosis.  The  necropsy 
revealed  old  tubercular  deposits  in  the  right,  and  more  recent 
deposits  in  the  left  lung,  and  around  the  latter  pneumonic  con- 
solidation of  the  parenchyma  of  the  lung.  He  believed  that  the 
pneumonic  foci  furnished  a  favorable  soil  for  the  localization  and 
growth  of  the  bacillus  of  tuberculosis.  Heubner  and  Bahrdt 
("  Zur  Kenntniss  der  Gelenkeiterung  bei  Scharlach,"  Berl.  klin. 
Wochenschrift,  1884,  No.  44)  have  described  the  post-mortem  ap- 
pearances of  a  boy  fourteen  years  of  age  who  had  suffered  from 
multiple  suppurative  synovitis  after  an  attack  of  scarlatina.  The 
metastatic  suppurative  process  could  be  traced  directly  to  a 
circumscribed  purulent  inflammation  of  the  right  tonsil  which 
implicated  an  adjacent  vein,  which  became  the  seat  of  a  purulent 
thrombo-phlebitis,  and  the  point  of  distribution  of  infective 
emboli;  chain  cocci  were  found  in  the  pus  of  the  joints  and 
even  in  the  patient's  blood. 

Frankel  and*  Freudenberg  ("Ueber  Infection  bei  Scharlach," 
Centralblatt  f.  Minis che  Me dicin,  1885)  cultivated  from  the  internal 
organs  of  three  patients  who  had  died  of  scarlatina  the  strepto- 
coccus pyogenes  and  looked  upon  the  presence  of  this  microbe 
as  an  evidence  that  a  secondary  infection  had  taken  place  through 
the  diseased  mucous  membrane  of  the  pharynx.  The  important 
question  presents  itself  whether,  in  cases  of  mixed  infection,  the 
two  kinds  of  microbes  enter  the  organism  at  the  same  time,  or 
whether  the  primary  infection  prepares  the  way  for  the  entrance 
of  the  microbes  which  produce  the  secondary  infection.  A 
third  possibility  might  be  maintained,  according  to  which  the 
secondary  infection  is  a  purely  accidental  occurrence,  as  was 
claimed  by  Brieger  and  Ehrlich.  Pus  microbes  being  present 
at  all  times  and  everywhere,  and  perhaps  gaining  entrance  into 
the  body  more  easily  than  others,  it  is  easy  to  understand  why 
secondary  infection  by  them  is  most  frequently  observed. 

Rosenbach   frequently  found  in  the  products  of  suppurative 
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inflammation  and  septic  processes  more  than  one  variety  of  pus 
microbes.  He  frequently  met  with  both  kinds  of  staphylococci 
in  the  same  pus,  or  with  one  form  of  staphylococcus  and  the 
streptococcus  pyogenes. 

Lbffler  ("  Untersuchungen  iiber  die  Bedeutung  der  Mikro- 
organismen  fur  die  Entstehung  der  Diphtheric,"  Mittheilimgen 
aiis  dem  Reichs-Gesundheits-Amte,  1884,  B.  ii.)  cultivated  from 
the  membranes  of  a  case  of  scarlatina-diphtheria  cocci  which, 
when  injected  into  the  circulation  of  animals,  produced  multiple 
suppurative  synovitis. 

Huber  ("Experimentelle  Untersuchungen  liber  Localisation 
von  Krankheitstoffen, "  Virchow's  Archiv,  B.  106)  attributes  the 
occurrence  of  suppuration  and  gangrene  in  croupous  pneumonia, 
phlegmonous  inflammation  and  suppuration  in  erysipelas,  and 
suppuration  in  tubercular  processes,  to  secondary  infection,  in 
most  instances  of  pus  microbes.  Schnitzler  ("Combination  von 
Syphilis  und  Tuberculose  des  Kehlkopfes"),  after  having  observed 
and  carefully  studied  a  number  of  cases,  has  come  to  the  conclu- 
sion that  syphilitic  ulcerations  of  the  larynx  may  pass  into 
tubercular,  as  the  syphilitic  ulcer  furnishes  a  good  culture  soil 
for  the  bacillus  of  tuberculosis. 

Rinne  ( Verhandlungen  Deutscher  Natiirforscher  und  Aerzte  in 
Wiesbaden,  1887)  made  some  experiments  which  convinced  him 
that  a  trauma  which  results  in  an  ordinary  inflammation  does 
not  furnish  a  locus  minoris  resistentise  for  the  localization  of 
pathogenic  germs,  as  has  been  described  above.  He  claims  that 
the  living  body  possesses  the  capacity  to  eliminate  large  numbers 
of  living  pus  microbes  when  these  are  in  tissues  where  they  are 
not  exposed  to  direct  contact  with  oxygen.  He  has  found  that 
cocci  do  not  collect  at  points  the  seat  of  subcutaneous  injury, 
and  that  they  do  not  migrate  into  sterile  abscesses  from  distant 
points,  and  not  even  after  intravenous  or  intraperitoneal  injec- 
tion. Even  an  injection  of  a  pure  culture  of  pus  microbes  into 
a  part  injured  subcutaneously,  or  into  young  or  mature  cicatricial 
tissue  around  encapsulated  foreign  substances,  produced  no  sup- 
puration. From  these  experiments  he  was  led  to  believe  that 
tissue  lesions  which  produce   an  inflammatory  reaction  do  not 
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predispose  to  metastatic  suppuration.  On  the  other  hand,  it  was 
also  demonstrated  experimentally  that  tissue  lesions  become 
a  locus  minoris  resistentice  after  the  tissues  have  become  per- 
meated by  the  chemical  products  of  the  microorganisms.  The 
locus  minoris  resiste7tticB  for  the  pus  microbes  is  a  tissue  which, 
by  chemical  or  by  chemical  and  mechanical  lesions,  has  lost  its 
normal  resistance  to  the  microbes,  which  is  not  the  case  if  a 
trauma  is  followed  by  an  active  reparative  process. 

Orloff  ("  Materialien  zur  Frage  iiber  die  Eintrittswege  der 
Mikroben  in  den  Thierischen  Organismus,"  Centralblatt  f.  Bac- 
teriologie  u.  Parasitenkiinde ,  B.  iii.  No.  15)  made  many  interesting 
experiments  to  ascertain  if  pathogenic  microdrganisms  can  enter 
the  body  through  healthy  intact,  as  well  as  through  irritated 
diseased  mucous  membranes.  He  injected  a  pure  culture  of  the 
staphylococcus  pyogenes  aureus  into  the  trachea,  duodenum,  and 
ileum  of  animals,  or  administered  the  same  culture  by  feeding. 
The  experiments  were  made  on  rabbits  and  guinea-pigs.  In  some 
of  the  animals  the  bronchial  mucous  membrane  was  altered  by 
application  of  croton  oil,  solution  of  nitrate  of  silver,  and  in  two 
instances  by  injuring  it  mechanically  with  a  catheter  through  a 
laryngotomy  wound  before  the  culture  was  injected.  The  same 
conditions  were  produced  in  the  stomach  and  intestines  by 
similar  means  prior  to  the  administration  of  the  culture.  In  12 
experiments  the  staphylococcus  produced  no  symptoms  when 
introduced  into  the  healthy  stomach,  although  a  pure  culture 
was  fed  for  from  i  to  14  days.  In  the  post-mortems  made  12  to 
72  hours  after  the  feeding  of  the  microbes,  all  the  internal  organs 
were  found  sterile,  and  only  the  lower  portion  of  the  colon  con- 
tained staphylococcus  colonies.  All  examinations  of  the  blood 
during  life  yielded  negative  results.  In  7  experiments  in  which 
the  stomach  was  irritated  by  chemicals  before  the  feeding  of  the 
culture  was  commenced,  6  animals  remained  well,  and  in  the 
one  that  died  the  microbes  had  not  passed  beyond  the  prima 
via,  as  the  blood  and  internal  organs  were  found  sterile.  Of  12 
animals  in  which  the  pure  culture  was  injected  into  the  healthy 
bronchial  tubes,  9  were  killed  one-half  of  an  hour  to  11  days 
after  the  injection,  and  3  died.     In  the  animals  which  were  killed 
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no  trace  of  the  microorganisms  could  be  found  in  the  blood,  they 
had  not  passed  beyond  the  lung  tissue.  In  the  3  fatal  cases 
the  animals  died  17,  25,  and  70  hours  after  the  injection,  and  the 
microbes  could  be  found  in  nearly  all  of  the  internal  organs  and 
the  blood.  In  the  2  cases  in  which  the  trachea  had  been  altered 
by  traumatic  irritation,  the  animals  were  killed  24  and  25  hours 
after  inoculation,  and  on  examination  it  was  seen  that  the  infection 
had  remained  local.  In  6  experiments  in  which  the  bronchial 
tubes  were  irritated  with  a  solution  of  nitrate  of  silver  6  hours 
before  inoculation,  the  animals  died  20,  24,  40,  and  48  hours  after 
the  injection,  having  before  death  shown  evidences  of  serious 
pulmonary  trouble.  The  post-mortem  showed  in  all  of  them 
pulmonary  oedema  and  pleuritis^  but  staphylococci  were  found 
in  only  2  of  them  in  the  effusion.  In  6  animals  fed  on  the  cul- 
ture, in  4  on  a  healthy  stomach  and  in  2  after  an  artificial  gastro- 
intestinal catarrh  had  been  produced,  he  made  a  subcutaneous 
fracture,  and  suppuration  followed  at  the  seat  of  the  fracture. 
He  believes  that  in  all  cases  in  which  the  microbes  entered  the 
circulation  the  entrance  was  effected  through  some  perhaps  inap- 
preciable lesion. 

In  many  instances  of  recurring  suppuration  years  after  the 
primary  injury  or  disease,  we  have  reason  to  believe  that  the 
microbes  were  introduced  with  a  foreign  body,  or  became 
encapsulated  in  the  granulation  tissue  during  the  healing  pro- 
cess, and  remained  there  in  a  latent  condition  until  by  some 
accidental  cause  the  surrounding  tissues  had  undergone  changes 
favorable  for  their  growth.  I  have  seen  numerous  cases  of 
secondary  osteomyelitis  ten  to  twenty-five  years  after  the 
primary  attack,  which  occurred  in  the  sclerosed  bone,  usually 
near  one  of  the  epiphyseal  extremities.  In  all  of  these  cases  the 
disease  was  deeply  located,  the  primary  starting-point  being  in 
the  same  locality  as  in  the  first  attack.  A  patient  who  has  once 
suffered  from  osteomyelitis  during  childhood,  is  always  prone  to 
suffer  from  recurring  attacks,  and  the  disease,  without  excep- 
tion, selects  the  old  site.  The  difficulties  which  deep  cavities  in 
bone  present  to  the  final  process  of  definitive  healing,  offer  an 
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explanation  why  microbes  are  more  liable  to  become  buried  and 
permanently  retained,  than  in  suppuration  in  soft  parts. 

Nepveu  {Revue  de  Chirurgie,  1885,  p.  353)  reported  two  cases 
of  gunshot  injury  of  the  extremities  in  which,  fourteen  years 
after  the  definitive  healing,  suppuration  occurred  at  the  former 
site  of  injury. 

Numerous  instances  are  on  record  in  which  foreign  bodies  have 
remained  in  the  tissues  encapsulated  for  an  indefinite  period  of 
time  without  giving  rise  to  any  symptoms  until  the  microorgan- 
isms which  were  introduced  with  them  exercised  their  patho- 
genic qualities,  because  the  surrounding  tissues  had  undergone 
changes  favorable  to  such  a  process.  At  the  last  meeting  of  the 
French  Congress  of  Surgeons,  Socin  reported  a  case  that  had 
come  under  his  observation,  in  which  a  bullet  remained  in  the 
tissues,  perfectly  encapsulated,  for  sixty  years,  when  finally  the 
pus  microbes  which  entered  the  organism  with  it,  and  had 
remained  all  this  time  in  a  latent  condition,  caused  the  formation 
of  an  abscess. 

V.  Elimination  of  Pathogenic  Microorganisms. 

The  probable  existence  of  pathogenic  microbes  in  the  healthy 
body,  and  the  spontaneous  subsidence  of  many  infective  pro- 
cesses, make  it  important  to  consider  the  ways  and  means  by 
which  pathogenic  micro5rganisms  are  rendered  harmless  in  the 
living  body,  or  are  removed  by  elimination  through  some  of  the 
secretory  organs.  It  is  not  at  all  improbable  that  the  localiza- 
tion which  bacteria  effect  may  come  to  play  an  important  part 
in  the  study  of  micro-parasitic  pathology.  Whatever  be  the 
explanation,  there  is  no  doubt  Jthat  the  microorganisms  hitherto 
found  have  various  relations  with  the  tissues. 

In  all  infective  processes  in  which  life  is  not  destroyed,  and  the 
products  of  inflammation  do  not  find  their  way  to  the  surface 
spontaneously  or  by  treatment,  the  microbes  are  removed  with 
the  excretions  as  dead  foreign  bodies,  or  are  eliminated  through 
some  of  the  excretory  organs  in  an  active  state. 
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I.  Phagocytosis. 

Metschnikoff  introduced  the  term  "  phagocytosis  "  to  desig- 
nate the  destruction  of  microbes  within  the  organism  by  leuco- 
cytes and  the  fixed  tissue  cells. 

Wyssokowitsch  ("Ueber  die  Schicksale  der  ins  Blut  injicirten 
Micro5rganismen  im  Korper  der  Warmbliiter,"  Zeitschrift  f. 
Hygiene,  B.  i,  pp.  1-45),  has  studied  experimentally  the  destiny 
of  microorganisms  injected  into  the  blood  of  warm-blooded 
animals,  and  found  that  they  were  not  eliminated.  He  demon- 
strated by  microscopical  examination  of  the  blood  and  by  culti- 
vation experiments,  that  the  microbes  disappear  entirely  from 
the  blood,  or  diminish  greatly  in  number  soon  after  intravenous 
injection.  The  saprophytes  disappear  soonest.  The  toxic 
bacteria  are  slowest  in  disappearing  and  seldom  leave  the  blood 
entirely.  After  a  brief  period,  when  their  number  is  at  a  mini- 
muni,  they  again  reappear  in  the  blood  and  multiply  with  great 
rapidity  until  they  kill  the  animal.  Examination  of  the  urine 
during  life  and  soon  after  death  showed  that  elimination  of 
bacteria  through  the  kidneys  did  not  take  place;  that,  on  the 
other  hand,  the  urine  contained  bacteria  in  cases  in  which  extrava- 
sation of  blood  into  the  parenchyma  of  the  kidneys  had  taken 
place.  During  the  first  few  hours  after  intravenous  injection, 
and  before  any  organic  changes  had  taken  place  in  the  kidneys, 
the  urine  contained  no  bacteria.  It  was  also  shown  that  no 
elimination  took  place  through  the  intestinal  canal,  except  in 
cases  in  which  the  mucous  membrane  was  the  seat  of  hemorrhagic 
extravasations,  or  other  serious  local  lesions.  In  two  animals 
infected  during  lactation,  the  milk  was  sterile,  showing  that  no 
elimination  took  place  through  the  mammary  gland.  Micro- 
scopical examination  revealed  an  increase  of  white  blood-cor- 
puscles. Inclusion  and  death  of  bacteria  in  blood  corpuscles 
were  not  observed.  The  bacteria  injected  into  the  circulation 
soon  became  deposited  in  certain  organs,  notably  the  spleen, 
liver,  and  medullary  tissue  of  bone,  and  consequently  separated 
from  the  circulating  blood.  Non-pathogenic  microbes  disappear 
entirely  and  permanently  from,  the  blood  soon  after  injection. 
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The  spores  retain  their  vitality  in  the  organism  for  an  unusually 
long  time;  for  instance,  active  spores  of  ordinary  mould  for 
7  days,  and  the  spores  of  the  bacillus  subtilis  for  62  to  78 
days. 

Ribbert  {Der  Untergang  pathogene?'  Schiinmelpilze  ini  Korper. 
Bonn,  1887)  has  also  made  extensive  investigations  concerning 
the  fate  of  pathogenic  microbes  in  the  organism  when  intro- 
duced by  intravenous  injection.  In  rabbits  he  injected  into  the 
circulation  such  small  doses  of  a  pure  culture  of  aspergillus  fla- 
vescens  that  the  animals  did  not  die  in  consequence  of  the  in- 
fection. On  examining  the  different  organs  at  variable  intervals 
after  the  injection  it  was  easy  to  determine  in  what  manner  the 
germs  were  destroyed  or  eliminated.  In  the  experiments  made 
for  the  special  purpose  of  ascertaining  the  fate  of  microbes  in 
the  liver,  the  injection  was  made  directly  into  one  of  the  mesen- 
teric veins ;  in  all  other  cases  the  injection  was  made  into  one 
of  the  veins  of  the  external  ear.  In  the  liver,  it  was  seen  that 
when  the  microbes  reached  the  capillary  vessels  and  the  terminal 
branches  of  the  portal  vein  they  were  surrounded  by  a  dense 
cluster  of  leucocytes.  As  long  as  they  remained  within  these 
surroundings,  their  multiplication  appeared  to  be  retarded. 
Mitosis  was  not  observed  in  the  liver  cells  which  were  com- 
pressed by  the  inflammatory  exudation,  but  occasionally  it 
occurred  in  some  of  the  epithelial  cells  lining  adjacent  bile-ducts. 
The  microbes  were  seen  either  disappearing  directly  in  the  sur- 
rounding leucocytes,  or  some  of  the  liver  cells  were  transformed 
into  giant  cells,  into  the  protoplasm  of  which  they  found  their  wa}^ 
and  where  they  were  destroyed.  The  giant  cells  either  undergo 
fatty  degeneration  and  disappear  with  their  contents  by  absorp- 
tion, or  they  are  again  transformed  into  normal  parenchyma 
cells.  When  larger  quantities  of  the  same  microbe  were  injected 
no  such  aggregation  of  leucocytes  around  them  occurred  in  the 
vessels  and  tissues  of  the  liver  and  multiplication  at  once  took 
place,  and  after  mural  implantation  of  the  microbes  had  taken 
place  perforation  of  the  vessel  wall  was  effected  by  means  of  ray- 
like projections  which  developed  from  the  microbes,  and  which 
were  seen  to  insinuate   themselves   between  the  cells.     If  the 
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animal  survived  the  injection  for  a  few  days  the  rays  became 
narrower  and  the  granular  detritus  of  the  microbe  was  removed 
by  giant  cells.  In  studying  the  fate  of  the  same  microbes  in  the 
lung,  the  injections  were  made  either  into  a  vein,  the  trachea,  or 
directly  into  the  parenchyma.  The  microbes  surrounded  by 
leucocytes  were  seen  not  only  in  the  vessels  but  also  in  the 
alveoli.  Limitation  of  the  infection  and  the  final  destruction  of 
the  microbes  were  here  also  accomplished  by  the  leucocytes  and 
giant  cells.  Injection  of  larger  quantities  was  likewise  followed 
by  rapid  permeation  of  the  vessel  wall  by  the  microbes  and  their 
early  appearance  in  the  paravascular  tissues.  In  the  kidneys 
the  growth  of  the  microbe  was  more  rapid  than  in  the  liver 
and  lung,  the  rays  and  filiform  projections  formed  earlier  and 
developed  to  an  unusual  extent.  The  accumulation  of  leuco- 
cytes, on  the  other  hand,  was  retarded  and  less  marked,  so  that 
the  microbes  were  only  surrounded  by  them  after  the  thread-like 
projections  had  formed.  The  leucocytes  containing  spores  were 
not  only  found  in  the  interstitial  tissue,  but  also  in  the  tubuli 
uriniferi.  The  same  microbes  injected  into  the  anterior  cham- 
ber of  the  eye  produced  upon  the  iris  a  thin  layer  of  fibrin, 
in  which  the  leucocytes  gathered  around  the  microbes  in  the 
form  of  minute  nodules  and  the  microbes  were  soon  lost  in  their 
interior.  Only  a  slight  increase  of  growth  was  observed  in  this 
locality.  The  fixed  cells  of  the  iris  take  no  part  in  the  formation 
of  the  nodules  and  the  work  of  destruction  of  the  microbes  is 
accomplished  exclusively  by  the  leucocytes.  Culture  experi- 
ments with  small  particles  of  organs  containing  the  microbe 
showed  that  their  power  to  infect  is  sometimes  lost  after  24 
hours  and  always  after  8  to  14  days.  The  retardation  and  arrest 
of  germ  growth  by  the  leucocytes  and  giant  cells  are  first  effected 
mechanically,  but  to  a  greater  extent  by  the  abstraction  of 
oxygen.  It  is  also  possible  that  the  diffusion  of  the  ptomaines 
of  the  microbes  is  also  limited  by  the  grouping  of  cells  around 
centres  of  infection.  He  does  not  believe  that  the  leucocytes 
digest  the  microbes,  as  was  claimed  by  Metschnikoff  Fibrin 
production  could  be  detected  by  Weigert's  method  around  the 
periphery  of  the  nodules.     Experiments  with  aspergillus  fumi- 
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gatus  yielded  the  same  results.  From  his  own  work  Ribbert  has 
come  to  the  conclusion  that  retardation  of  germ  growth  by  leuco- 
cytes in  infections  with  schizomycetes  is  an  established  fact  in 
pathology.  The  retarding  influence  of  the  organism  to  germ 
growth  differs  according  to  the  kind  of  germs,  as  the  germs  by 
the  production  of  noxious  substances  affect  the  envelopes  of 
cells,  and  most  of  the  pathogenic  microbes  assimilate  nutritive 
material  from  adjacent  tissues  more  readily  than  ordinary  mould. 

Microbes  which  diffuse  themselves  rapidly  and  which  do  not 
form  colonies  cannot  become  encapsulated  by  leucocytes.  By 
counting  the  blood  corpuscles,  it  was  found  that  after  injections 
of  small  doses  of  aspergillus  fluorescens  ten  times  more  leuco- 
cytes were  found  than  in  normal  blood.  Ehrlich's  method  of 
staining  proved  that  the  leucocytes  which  surrounded  the  spores 
as  well  as  the  new  corpuscles  in  the  blood  were  polynuclear  and 
represented  the  pyelogenous  leucocytes.  In  animals  which  re- 
covered after  infection  re-inoculation  was  followed  by  more 
prompt  encapsulation  of  the  spores  by  the  leucocytes. 

Metschnikoff  ("Ueber  den  Kampf  der  Zellen  gegen  Erysipel 
Kokken,"  Virchow's  Archiv,  B.  loi,  p.  209),  who  was  the  first  to 
describe  the  struggle  of  the  cells  of  the  organism  against  invad- 
ing microbes,  gives  the  name  of  phagocytes  to  the  cells  which 
possess  the  property  of  absorbing  and  digesting  microbes.  He 
made  his  researches  on  the  daphnia,  which  are  found  invaded  by 
a  parasite  of  the  higher  animals.  The  spores  of  this  parasite 
penetrate  with  the  food  into  the  intestine,  from  which  they  escape 
into  the  cavity  of  the  body  of  the  daphnia.  As  soon  as  they 
have  done  so,  a  struggle  com.mences  between  them  and  the 
white  corpuscles,  which,  isolated  or  in  groups,  absorb  the  spore 
and  destroy  and  transform  it.  into  shapeless  granules.  The 
daphnia  is  thus  saved.  When  the  victory  is  not  accomplished 
the  spores  are  not  arrested  and  destroyed  by  the  leucocytes,  and 
they  invade  the  tissues  of  the  animal  and  kill  it.  Metschnikoff 
affirms  that  the  same  struggle  takes  place  in  the  higher  verte- 
brates and  in  man  between  the  microbes  and  the  cell  elements, 
but  in  these  the- process  is  more  complicated,  as  there  are  two 
kinds  of  phagocytes.    The  leucocytes  he  calls  "  microphagi,''  and 
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to  the  permanent  tissue  cells  that  are  capable  of  absorbing  minute 
solid  bodies,  and  are  provided  only  with  one  large  nucleus,  such 
as  the  connective  tissue  cells,  epithelial  cells  of  the  pulmonary 
alveoli,  he  applies  the  term  "  macrophagi."  In  infectious  dis- 
eases, in  which  the  phagocytes  do  not  protect  the  system  from 
progressive  and  rapid  infection,  death  is  inevitable.  In  anthrax 
the  microphagi  are  powerless  to  absorb  the  bacteridia.  The 
case  is  different,  however,  when,  instead  of  a  strong  virus,  an 
attenuated  culture  is  employed.  Metschnikofif  employed  in  his 
experiments  a  watery  solution  of  vesuvin,  which  does  not  color 
living  microorganisms,  but  stains  dead  ones  brown.  In  this 
way  he  saw  most  of  the  rod-shaped  microorganisms,  encased 
in  the  protoplasm  of  the  microphagi,  assume  a  brown  color, 
whereas  the  cells  remained  unstained  and  in  a  living  state. 

Hess  ("  Weitere  Untersuchungen  zur  Phagocytenlehre,"  Vir- 
chow's  Archiv,  B.  ex.  p.  313)  has  examined  the  influence  exerted 
by  leucocytes  in  retarding  the  pathogenic  action  of  the  staphy- 
lococcus pyogenes  aureus.  He  injected  a  minute  quantity  of 
a  pure  culture  of  this  microbe  into  the  substance  of  the  cornea 
in  rabbits.  The  eyes  were  extirpated,  hardened,  and  examined 
microscopically  24  hours  to  8  days  after  inoculation.  During 
the  first  24  hours  the  cocci  multiplied  very  rapidly  at  the  point 
of  infection;  36  hours  after  inoculation  leucocytes  were  seen 
enclosing  the  infected  area,  and  all  of  them  contained  microbes. 
As  the  suppurative  process  advanced  the  intra-cellular  cocci 
increased  in  number.  Gradually  the  cocci  disappeared  in  the 
cells,  and  after  the  sixth  day  often  none  could  be  found.  The 
free  cocci  in  the  tissues  formed  a  very  narrow  zone  around  the 
margins  of  the  ulcer,  while  the  microbe- carrying  leucocytes 
were  found  in  the  tissues  at  a  greater  distance.  In  two  cases 
which  terminated  fatally,  an  extensive  hypopyum  formed  and 
no  phagocytosis  had  occurred,  although  many  leucocytes  were 
present.  In  one  experiment  on  a  cat,  the  ulcer  resulting  from 
the  inoculation  was  very  small,  and  in  this  instance  phagocytosis 
was  more  marked,  than  in  the  rabbits.  In  the  destruction  of 
the  cocci  in  the  ulcer,  the  cells  springing  from  the  conjunctival 
sac  played  also  an  important  part,  and  the  secretions  from  the 
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conjunctiva  contained  soon  after  the  inoculation  many  cells  with 
microbes  in  their  protoplasm.  Warm  fomentations  at  first 
appeared  to  favor  the  increase  of  microbes,  but  later,  by  stimu- 
lating the  action  of  the  phagocytes,  they  retarded  it. 

Christmas-Dircking-Holmfeld  ("Ueber  Immunitatund  Phago- 
cytosis," Fortschritte  der  Medicin,  No.  13,  1887)  repeated  the 
experiments  of  Metschnikoff,  and  claimed  that  in  animals 
immune  to  anthrax,  or  rendered  artificially  immune,  the  bacillus 
when  introduced  into  the  tissues  is  devoured  by  the  leuco- 
cytes. He  experimented  with  a  very  virulent  culture  and 
cultures  attenuated  by  age,  or  by  Koch's  method  of  attenuation. 
These  experiments  were  made  on  mice,  rabbits,  and  young  and 
old  rats.  He  soon  found  out  that  the  results  were  greatly 
modified  by  the  degree  of  susceptibility  of  the  animal  to  the 
anthrax  bacillus.  In  animals  very  susceptible  to  the  disease,  as 
in  mice  and  rabbits,  the  inoculation  of  a  very  active  culture  pro- 
duced little  or  no  inflammatory  reaction  at  the  point  of  inocula- 
tion. In  animals  with  a  greater  degree  of  immunity,  as  young 
rats,  the  injection  produced  suppuration  at  the  point  of  inocula- 
tion, which  assumed  the  character  of  an  abscess,  as  the  suscepti- 
bility was  diminished  as  in  old  rats.  The  injection  of  a  mitigated 
culture  produced  suppuration  even  in  rabbits.  The  intensity  of 
the  inflammatory  reaction  following  the  inoculation  with  the 
bacilli  of  anthrax  stood  in  an  inverse  ratio  to  the  degree  of  the 
susceptibility  of  the  infected  animal.  The  bacilli  were  never 
found  in  the  interior  of  the  pus  corpuscles,  and  it  followed  as  a 
natural  conclusion  that  death  and  disintegration  were  effected 
by  the  pus  serum.  That  the  pus  corpuscles  did  not  destroy  the 
bacilli  was  also  proved  by  another  experiment.  A  pure  culture 
of  anthrax  bacilli  was  put  in, hermetically  sealed  glass-tubes 
containing  pus,  which  when  kept  at  the  temperature  of  the 
body  killed  the  bacilli  in  from  two  to  three  days.  Metschni- 
koff asserts  that  the  latter  observation  does  not  prove  that  the 
pus  corpuscles  did  not  act  the  part  of  phagocytes,  as  under  the 
conditions  described  they  might  have  retained  the  properties 
of  such. 

Wehr  ("Ueber  den  Untergang  des  Staphylococcus  pyogenes 
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aureus  in  den  durch  ihn  hervor-gerufenen  Entziindungs-pro- 
cessen  in  der  Lunge,"  Dissertation,  Bonn,  1887)  injected  pure 
cultures  of  the  staphylococcus  pyogenes  aureus  into  the  trachea 
of  rabbits  and  favored  the  descent  of  microbes  into  the  finer 
divisions  of  the  bronchial  tubes  by  standing  the  animals  for 
some  time  upon  the  hind  legs.  Soon  after  the  injection  he 
found  cocci  not  only  in  the  interior  of  leucocytes  which  had 
grouped  around  the  seat  of  injection,  but  also  in  the  interior  of 
epithelial  cells.  He  assigns  to  epithelial  cells  phagocytic  action. 
During  the  first  week  after  injection  he  found  cocci  without 
exception  in  the  epitheli^il  cells.  In  none  of  his  experiments 
could  the  microbes  be  found  in  the  blood  or  in  any  of  the 
internal  organs. 

Lubarsch  ("Ueber  Abschwiichung  der  Milzbrand-bacillen  im 
Froschk5rper,"  Fortschritte  der  Medicm,  No.  4,  1888),  in  his 
experiments  on  frogs  with  the  anthrax  bacillus,  infected  the 
animals  by  inserting  into  the  lymph  sac  portions  of  the  internal 
organs  of  animals  which  had  died  of  anthrax.  His  observations 
led  him  to  the  conclusion  that  the  phagocytes  in  reality  do 
devour  the  microbes,  and  that  disintegration  of  the  intra-cellular 
microbes  is  an  active  process  on  the  part  of  the  cells. 

2.  Elimination  of  Microbes  through  the  Kidneys  and  other  Orga7ts. 

The  rapidity  with  which  some  microbes  disappear  from 
the  blood  is  very  remarkable ;  it  is  in  many  cases  a  matter 
of  minutes,  certainly  of  an  hour  or  two,  and  this  disappearance 
from  the  blood  must  be  due  to  an  active  process  on  the  part  of  the 
constituents  of  the  blood  on  them.  Mere  unsuitability  of  soil 
is  not  sufficient  to  account  for  the  rapidity  of  the  phenomenon. 
That  they  are  eliminated  through  the  kidneys  is  shown  by 
various  observations,  and  this  is  an  important  point  to  remember, 
as  probably  explaining  certain  cases  of  pyelitis  occurring  in 
patients  who  have  never  had  any  instrument  passed,  and  in  whom 
urethra  and  bladder  are  perfectly  normal.  The  salivary  glands 
more  especially  the  parotid,  occasionally  take  part  in  the  excre- 
tion of  pus  microbes,  thus  offering   an   explanation  of  the  not 
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infrequent  occurrence  of  abscesses  in  the  parotid  gland  after 
suppurations  elsewhere. 

Rosenstein  ("  Vorkommen  der  Tuberkel-Bacillen  im  Harn," 
Centralblatt  f.  d.  med.  Wissensch.,  1883,  No.  5)  and  Babes  [Fort- 
schritte  der  Medicin,  B.  i.  p.  4)  found  bacilli  in  the  urine  in 
patients  suffering  from  tuberculosis  of  the  genito-urinary  tract. 

Fardel  ("  Les  bacilles  dans  la  tuberculose  miliaire.  Tuber- 
culose  glomerulaire  du  rein,"  Archiv  de  Physiologie,  1886)  men- 
tioned the  condition  of  the  kidneys  in  cases  of  miliary  tubercu- 
losis as  an  evidence  that  the  bacilli  are  diffused  through  the 
bloodvessels.  He  found  in  a  thrombosed  capillary  vessel  in  a 
glomerulus,  in  which  no  inflammatory  changes  had  as  yet  oc- 
curred, numerous  bacilli.  They  were  also  found  in  the  epithelial 
cells  of  a  convoluted  capillary  vessel  The  author  was  also  able 
to  demonstrate  that  the  deposits  in  the  kidney  occurred  around 
the  capillary  vessels  in  the  glomeruli,  often  including  the  latter 
completely.  He  believes  that  the  bacilli  migrate  from  the 
glomeruli  into  the  surrounding  tissue,  when  they  give  rise  to 
miliary  nodules.  In  cases  of  tuberculosis  of  the  kidneys  the 
•number  and  arrangement  of  the  bacilli,  as  they  are  found  in  the 
urine,  are  characteristic  of  the  disease. 

Monpurgo  (Schmidt's  Jahrbucher,  B.  ccxii.  p.  128)  found  in 
the  urine  of  a  woman  suffering  from  renal  tuberculosis  numerous- 
bacilli  arranged  in  groups  resembling  the  letter  "  S,"  an  appear- 
ance which  is  only  observed  in  pure  cultures.  Koch  described 
this  bacteriological  condition  in  a  case  of  miliary  tuberculosis.. 
For  such  a  culture  to  form  in  the  genito-urinary  apparatus,  it  is 
necessary  that  the  bacilli  should  be  located  in  a  place  where 
they  are  not  washed  away  by  the  urine,  and  where  they  find  a 
favorable  soil  for  their  growth,  conditions  which  are  only  fur- 
nished in  the  kidney. 

Neumann  ("  Ueber  die  diagnostische  Bedeutung  der  Bakte- 
riologischen  Untersuchungen  bei  inneren  Krankheiten,^^;'/.  klin. 
Wochenschrift,  Nos.  7,  8,  9,  1888)  found  the  specific  microbes  in 
the  urine  in  cases  of  typhus,  septicaemia,  and  pysemia.  In  a  case 
of  acute  endocarditis  and  acute  osteomyelitis,  he  cultivated  from 
t|ie   urine   the   staphylococcus   pyogenes   aureus.      He   believes. 
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that  the  microorganisms  which  circulate  in  the  blood  localize 
in  the  capillary  vessels  of  the  kidney,  where  they  often  cause 
minute,  multiple  lesions  without  implication  of  the  entire  paren- 
chyma of  the  organ.  Through  the  altered  tissues  some  of  the 
microbes  enter  the  tubuli  uriniferi  and  are  eliminated  with  the 
urine. 

Philipowicz  ("  Ueber  das  Auftreten  pathogener  Microorgan- 
ismen  im  Harne,"  Wiener  med.  Blatter,  1885,  No.  22)  found  the 
bacillus  of  tuberculosis  not  only  in  three  cases  of  tubercular 
pyelo-nephritis,  but  also  in  cases  of  acute  miliary  tuberculosis. 
If  the  organisms  were  not  present  in  sufficient  number  for 
detection  by  the  microscope,  their  presence  in  the  urine  could 
be  proved  by  the  injection  of  the  urine  into  the  peritoneal 
cavity  of  guinea-pigs.  He  also  found  bacilli  in  the  urine  in 
cases  of  glanders.  In  mice  which  had  died  of  anthrax,  the 
urine  contained  the  bacilfi  in  large  numbers.  In  patients  who 
had  succumbed  to  ulcerative  endocarditis,  pus  microbes  were 
also  found  in  the  urine. 

Schweiger  ("  Ueber  das  Durchgehen  von  Bacillen  durch  die 
Nieren,"  Virchow's  Archiv,  B.  c.  Heft  2)  has  shown  conclu- 
sively by  his  careful  clinical  observations  that  the  urine  from 
scarlatinal  patients  is  contagious ;  for  varicella,  typhus  recur- 
rens,  and  malaria  the  same  holds  true.  In  typhus  Gaffky  has 
found  bacilli  in  the  vessels  of  the  kidneys.  As  in  most  infective 
diseases  the  kidneys  show  textural  changes,  it  was  natural  to 
conclude  that  the  renal  lesions  were  caused  by  microbes  on 
their  way  out  of  the  body.  Schweiger  looks  upon  all  kidney 
lesions  found  in  the  course  of  infective  diseases  as  of  bacillary 
origin.  To  prove  that  microbes  pass  through  the  kidneys,  he 
cultivated  a  bacillus  which  Reimann  had  discovered  in  the  pus 
of  ozaena.  This  bacillus  is  stained  an  intense  green  color  in  a 
culture  of  gelatine  and  agar  after  twenty-four  hours.  The  cul- 
tures of  this  green  bacillus  were  suspended  in  a  sterilized  physio- 
logical solution  of  salt,  and  injected  directly  into  the  circulation. 
The  experiments  were  made  on  a  dog,  cat,  and  rabbit.  The 
bacillus  did  not  pass  directly  through  the  kidneys,  but  a  certain 
length  of  time  intervened  between  the  injection  and  its  appear- 
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ance  in  the  urine,  as  though  somewhere  an  obstacle  to  its  free 
passage  had  been  met  with.  At  first  only  isolated  bacilli  were 
found  in  the  urine,  but  later  in  large  numbers.  In  one  instance 
he  extirpated  one  kidney,  and  two  days  later,  during  the  first 
stage  of  compensatory  hypertrophy  of  the  remaining  organ,  he 
injected  a  culture  directly  into  the  carotid  artery.  The  animal 
died  suddenly  two  and  a  half  hours  after  the  injection  in  an  attack 
of  convulsions.  Under  strict  antiseptic  precautions  the  urine 
was  removed  from  the  bladder,  and  with  it  a  culture  of  agar-agar 
was  inoculated.  The  next  day  the  culture  showed  a  beautiful 
growth  of  the  same  bacillus.  The  author  believes  that  the 
kidney,  the  seat  of  increased  vascular  pressure,  furnished  a 
favorable  condition  for  the  rapid  passage  of  the  microbe.  He 
found  the  microbes  most  frequently  in  the  glomeruli,  and  in  the 
space  between  these  and  Bowman's  capsule ;  and  again,  quite 
abundant  in  the  bloodvessels  and  in  tHe  lumen  of  the  first  por- 
tion of  the  convoluted  tubuli  uriniferi,  and  only  rarely  in  the 
perivascular  connective  tissue.  Only  once  a  bacillus  was  found 
between  two  epithelial  cells  of  the  convoluted  tubules.  In  the 
cells  themselves  no  bacilli  were  found.  Upon  these  observations 
he  bases  his  advice  to  favor  elimination  of  microbes  through  the 
kidneys  in  all  infective  processes  by  administering  lai'ge  quan- 
tities of  water,  and  even  diuretics. 

Escherich  ("  Bacteriologische  Untersuchungen  iiber  Frauen- 
milch,"  Fortschritte  der  Medicin,  B.  iii.  p.  231)  examined  the  milk 
for  bacteria  in  patients  suffering  from  puerperal  infection,  and, 
without  exception,  found  that  it  contained  the  staphylococcus 
pyogenes  aureus  or  albus.  After  having  satisfied  himself  by 
the  examination  of  twenty-five  healthy  cases  that  normal  milk 
contained  no  microorganisms, -he  examined  the  milk  of  such 
patients  whose  bodily  temperature  was  increased  by  puerperal 
processes,  or  lactation,  who,  in  fact,  presented  evidences  of 
septic  conditions,  and  here  he  found  regularly  micrococci 
present  in  the  milk,  principally  the  staphylococcus  aureus  and 
albus.  In  puerperal  women,  who  had  fever  from  other  causes, 
such  as  pulmonary  tuberculosis,  otitis  media,  etc.,  no  micro- 
organisms   were    found    in    the   milk.       He    believes    that    the 
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microbes  are  introduced  into  the  milk  through  the  blood,  which 
they  ejiter  in  puerperal  septicaemia,  through  wounds  or  abra- 
sions of  the  genital  tract. 

Bumm  ("  Zur  Aetiologie  der  puerperalen  Mastitis,"  Archiv  f. 
Gyjiakologie,  B.  xxiv.  p.  262)  cultivated  from  a  case  of  puerperal 
mastitis  a  diplococcus  which  resembled  the  gonococcus  very 
much.  He  injected  the  culture  under  his  own  skin,  and  pro- 
duced an  abscess. 

Bollinger  ("  Ueber  Tuberkelbacillen  im  Enter  einer  tuberku- 
losen  Kuh  und  iiber  die  Virulenz  des  Secretes  einer  derartig 
erkrankten  Milchdriise."  Bayr.  Aerzstl.  hitelligenzblatt,  1883, 
No.  16)  found  tubercle  bacilli  in  the  parenchyma  of  the  udder, 
as  well  as  in  the  secretion  in  the  milk  ducts  in  a  cow  suffering 
from  tuberculosis,  which,  on  being  inoculated  in  guinea-pigs, 
produced  typical  tuberculosis. 

Ribbert  found,  twenty-four  hours  after  injecting  osteomyelitic 
cocci  directly  into  the  circulation  of  animals  the  microbes  in 
all  of  the  internal  organs  ;  later,  only  in  the  kidney.  Llibbert 
found  the  staphylococci  in  osteomyelitis  frequently  in  the  urine. 
Lebenoff  saw  the  streptococcus  of  erysipelas  in  the  skin  and 
umbilical  cord  of  a  child  born  eight  days  after  its  mother  had 
recovered  from  an  attack  of  erysipelas. 

Clinical  observation  as  well  as  experimental  research  has 
shown  that  in  all  localized  infective  processes  the  leucocytes  act 
as  an  advance-guard  in  protecting  the  tissues  against  the  ingress 
of  the  microbes  by  mechanically  obstructing  the  way;  later,  the 
active  granulation  tissue  performs  the  same  function.  As  inclu- 
sion of  the  microbe  in  the  cell  protoplasm  may  have  a  great 
deal  to  do  with  the  destruction  of  the  microbes,  it  is  correct  to 
speak  figuratively  of  a  struggle  of  cells  against  microbes. 
When  the  microbes  have  become  disseminated  throughout  the 
organism  by  the  circulating  blood,  they  are  also  brought  to  the 
excretory  organs  through  which  many  of  them  are  eliminated 
without  having  lost  their  virulence  during  their  passage  through 
the  body. 

5 
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VI.  Antagonism  among  Microorganisms. 

One  of  the  most  recent  achievements  in  bacteriology  is  the 
discovery  of  the  antagonism  which  exists  among  certain  patho- 
genic microorganisms.  That  such  antagonism  exists  has  been 
demonstrated  by  cultivation,  and  inoculation  experiments. 

Pawlowsky  (Virchow's  Archiv,  B.  io8)  has  furnished  strong 
experimental  evidence  of  the  antagonism  which  exists  between 
thepneumococcus  of  Friedlander  and  the  bacillus  of  anthrax;  as 
in  eight  rabbits  infected  with  a  fatal  dose  of  anthrax,  all  of  the 
animals  were  saved  by  a  subsequent  injection  of  a  pure  culture 
of  the  pneumococcus.  The  same  author  also  ascertained  that 
the  micrococcus  prodigiosus  is  also  antagonistic  to  the  coccus 
of  erysipelas.  Thus,^  ten  rabbits  were  first  inoculated  with 
anthrax  bacilli,  and  then  cultivations  of  the  micrococcus  pro- 
digiosus were  injected  subcutaneously  into  each  animal  on  two 
occasions,  two  and  twenty-four  hours  after  injection  ;  of  these 
ten  animals,  eight  recovered.  He  also  found  that  subcutaneous 
injection  of  anthrax  bacilli,  and  cultivations  of  pneumonococci 
were  fatal  to  rabbits ;  and  that  subcutaneous  injection  of  culti- 
vations of  anthrax  bacilli  and  staphylococcus  pyogenes  aureus 
was  not  followed  by  the  death  of  the  animal ;  four  rabbits  treated 
with  a  culture  of  the  staphylococcus  aureus  recovered;  of  seven 
anthracic  rabbits  treated  by  subcutaneous  injection  of  a  culture 
of  streptococcus  erysipelatosus,  two  died. 

Emmerich  {Fortschritte  der Medicin,  B.  v.,  1887)  has  also  studied 
experimentally  the  antagonism  among  pathogenic  microbes  in 
the  living  organism.  His  experiments  on  rabbits  have  shown  the 
value  of  the  erysipelas  cocci  as  a  protective  and  curative  agent 
in  anthrax  in  these  animals.  '  In  one  series  of  experiments  the 
rabbits  were  first  inoculated  with  a  large  quantity  of  a  reliable 
culture  of  the  streptococcus  of  erysipelas,  and  then,  two  to  four- 
teen days  later,  the  animals  were  again  inoculated  with  a  pure 
culture  of  the  bacillus  of  anthrax.  Of  fifteen  animals  treated 
in  this  way,  seven  recovered,  while  all  the  control  animals 
infected  with  anthrax,  but  not  protected  by  the  microbe  of 
erysipelas,  died ;  of  the  seven  animals  which  died  after  inocula- 
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tion  of  both  microbes,  some  succumbed  to  the  anthrax  bacilkis, 
and  some  to  the  microbe  of  erysipelas.  Thereapeutic  inocula- 
tions with  cultures  of  the  streptococcus  erysipelatosus  in  animals 
suffering  from  anthrax  were  not  as  successful.  In  later  experi- 
ments made  in  the  same  direction  in  conjunction  with  Mattel,  it 
was  ascertained  that  when  the  cocci  of  erysipelas  were  injected 
both  into  the  circulation  and  the  subcutaneous  tissues  of  rabbits 
twenty-four  hours  before  the  infection  with  anthrax,  the  bacilli, 
even  when  administered  in  large  quantities,  were  destroyed  in 
from  twelve  to  seventeen  hours,  and  could  no  longer  be  found 
either  at  the  seat  of  infection  or  in  the  blood  and  internal 
organs,  whether  by  microscopical  examination,  or  by  cultivation 
experiments. 

Neumann  ("Ueber  den  Einfluss  des  Erysipelas  auf  den  Verlauf 
der  constitutionellen  Syphilis,"  Allg.  Wiener  med.  Zeitiing,  1888, 
No.  4)  communicates  two  observations  of  his  own  in  which 
erysipelas  exerted  a  decided  beneficial  effect  on  syphilis. 

The  first  patient  was  a  woman,  fifty-six  years  old,  who  within 
two  and  a  half  months  passed  through  three  attacks  of  facial 
erysipelas,  during  which  the  cutaneous  gummata  in  that  part  of 
the  face  affected  with  erysipelas  disappeared  completely.  The 
second  case  was  a  man,  twenty-six  years  old,  who  contracted  a 
hard  chancre  six  weeks  before  he  was  attacked  by  facial  erysip- 
elas. During  the  acute  attack  the  primary  sore  improved  and 
the  secondary  symptoms  did  not  appear  until  seventy-three  days 
after  the  infection,  and  then  in  only  a  mild  form,  so  that  the 
erysipelas  had  the  effect  of  postponing  the  secondary  symptoms. 

The  experimental  work  of  Watson  Cheyne  (London  Medical 
Record,  1887)  on  the  antagonistic  action  of  the  streptococcus 
erysipelatosus  upon  the  bacillus  of  anthrax  is  of  the  greatest 
practical  and  scientific  importance.  He  experimented  on  rabbits: 
[a)  by  inoculating  them  with  the  microbes  of  erysipelas,  and  two 
to  fourteen  days  later  with  anthrax ;  {B)  by  simultaneous  intra- 
venous, or  subcutaneous  inoculation  of  both;  {c)  by  inoculating 
the  virus  of  erysipelas,  after  anthrax  had  been  artificially  pro- 
duced. Of  the  first  series  of  fifteen  animals,  seven  recovered, 
while  all  the  control    animals  died.     Of  the    second    series  of 
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sixteen  animals,  only  two  recovered.  In  these  sets  of  experi- 
ments, by  the  injection  of  a  half  million  of  anthrax  bacilli,  all 
the  control  animals  died,  whilst  all  those  that  received  intra- 
venous injection  of  a  pure  culture  of  the  microbes  of  erysipelas, 
though  they  were  very  ill,  recovered. 

Schwimmer  ("  Ueber  den  Heilwerth  des  Erysipels  bei  ver- 
schiedenen  l^rankheitsformen,"  Winner med.  Presse,  1888,  Nos.  14, 
15,  16)  has  studied  with  special  care  the  antagonistic  properties 
of  the  streptococcus  of  erysipelas  in  different  infectious  diseases. 
In  syphilis,  the  lesions  occurring  in  the  erysipelatous  area  healed 
more  promptly.  In  a  case  of  obstinate  orchitis  and  epididy- 
mitis, on  both  sides,  absorption  took  place  during  an  attack  of 
facial  erysipelas;  no  material  improvement  was  observed  except 
that  in  one  case  an  ulcer  healed  more  rapidly.  The  author  saw 
tubercular  glands  of  the  neck  disappear  during  attacks  of  erysip- 
elas of  the  face  and  neck. 

Garre  (" Ueber  Antagonisten  unter  den  Ba.c\ctenen,"  CofTespond- 
enzblatt  f.  ScJnveizei'-aerzte,  B.  x.)  has  studied  the  antagonists 
among  bacteria  on  culture  soils.  He  has  made  many  careful 
experiments  to  determine  the  growth  of  a  culture  of  germs  on 
different  nutrient  media  by  removal  of  the  entire  culture  with  a 
minute  spade,  and  inoculation  of  the  same  soil  with  another 
microbe.  From  the  results  thus  far  obtained,  he  has  ascertained 
that  some  microbes  affect  the  soil  favorably  for  the  growth  of 
other  varieties,  while  others  render  it  sterile.  For  example,  a 
culture  medium  impregnated  with  the  ptomaines  of  the  bacillus 
fluorescens  putridus  remains  perfectly  sterile  when  inoculated 
with  pus  microbes.  These  investigations  have  an  important 
practical  bearing,  as  future  research  may  not  Only  show  the  way 
to  secure  immunity  from  infection  by  pathogenic  microbes  by 
prophylactic  inoculations  with  harmless  microbes,  but  may  like- 
wise establish  a  system  of  rational  treatment  by  inoculations  of 
cultures  of  antagonistic  bacteria  for  therapeutic  purposes. 
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VII.   Inflammation. 

Our  ideas  of  the  nature  of  inflammation  have  been  materially 
changed  by  the  knowledge  we  have  obtained  from  bacteriological 
investigations  which  have  been  made  during  the  last  fifteen  years. 
Inflammation  is  no  longer  viewed  as  a  disease.  Many  hereto- 
fore obscure  inflammatory  lesions  are  now  known  to  have  been 
caused  by  definite,  specific  microbes.  Modern  pathology  has 
established  the  fact  that  the  condition  called  inflammation  is  a 
restorative  process,  which  has  for  its  object  the  repair  of  injured 
tissues,  or  the  neutralization  or  removal  of  the  primary  microbic 
cause.'  From  a  scientific  and  practical  standpoint,  all  inflamma- 
tory affections  can  be  divided  into  two  classes:  i.  Simple,  or 
plastic  inflammation.     2.  Infective,  or  destructive  inflammation. 

I .  Siinple,  or  Plastic^  Inflauirnation. 

A  simple,  or  plastic,  inflammation  is  a  regenerative  process, 
induced  by  a  trauma,  or  disease,  in  which  the  tissues  are  in  an 
aseptic  condition,  and  the  products  of  tissue  proliferation  are 
transformed  into  normal  permanent  tissue.  During  the  first 
stage  of  inflammation  the  tissues  are  weakened,  so  that  they 
cannot  resist  in  any  way  the  entrance  of  pathogenic  microorgan- 
isms, should  any  reach  the  tissues  by  direct  contact,  or  through 
the  circulation.  In  the  second  stage,  the  weak  tissue  has  become 
removed,  and  its  place  is  occupied  by  vigorous  granulation  tissues, 
which  possess  great  power  in  resisting  the  attack  of  microbes. 
In  the  third  stage,  the  granulation  tissue  is  becoming  converted 
into  mature  active  tissue.  Prolonged  vascular  engorgement  and 
the  first  stage  of  inflammation  frequently  furnish  the  conditions 
which  determine  transformation  of  a  simple  into  a  septic  inflam- 
mation. This  is  frequently  observed  in  cases  of  acute  intestinal 
obstruction,  in  which  the  vascular  engorgement  and  incipient 
inflammation  of  the  intestinal  tunics  so  alter  the  tissues  of  the 
bowel  that  pathogenic  microbes  pass  from  the  intestinal  canal 
into  the  peritoneal  cavity,  where  they  set  up  a  septic  inflamma- 
tion. As  long  as  no  septic  infection  takes  place  the  new 
em.bryonal  cells  undergo  transformation  into  tissues  which  cor- 
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respond  to  the  anatomical  seat  of  the  lesion.  As  no  toxic 
ptomaines  are  formed  in  simple  inflammation,  sepsis  and  febrile 
disturbances  are  either  absent  entirely  or,  when  present  in  a 
slight  degree,  are  caused  by  the  absorption  from  the  tissues  of 
the  products  of  tissue  wear,  or  the  introduction  of  fibrin  ferments 
derived  from  extravasated  blood.  It  is  only  a  matter  of  time 
until  the  process  still  known  as  simple  inflammation  will  be  no 
longer  considered  and  classified  with  inflammatory  processes, 
but  will  be  assigned  a  separate  place  in  pathology,  as  it  resembles 
in  every  respect  the  physiological  processes  as  we  observe  them 
during  the  growth  and  regeneration  of  the  body. 

2.  Infective  Inflammation. 

The  characteristic  features  of  this  form  of  inflammation  are, 
that  it  is  caused  by  the  presence  of  specific  microbes,  and  that 
the  products  of  the  inflammatory  process  do  not  undergo  trans- 
formation into  tissue  of  a  higher  type. 

Thoma  ("Ueber  die  Entziindung,"  Bed.  klin.  Wochensclirift, 
Nos.  6,  7)  regards  suppuration  as  a  qualitative  alteration  of 
inflammation.  He  defines  it  as  an  exudation  plus  fermentation, 
in  which  the  latter  is  not  essentially  caused  by  microorganisms, 
as  it  may  also  be  caused  by  the  tissues,  as  they  also  are  known 
to  possess  zymotic  properties.  Caseation  is  also  looked  upon 
as  the  result  of  fermentation,  but  not  in  the  sense  described  by 
Weigert,  but  more  allied  to  digestive  and  putrefactive  processes. 

The  new  tissue  is  destroyed  either  rapidly  or  slowly,  by  the 
action  of  the  ptomaines  ;  the  cells  undergo  retrograde  metamor- 
phosis, and  are  absorbed  after  the  primary  cause  has  ceased  to 
act,  or  they  are  so  rapidly  destroyed  that  their  interstitial  re- 
moval is  no  longer  possible  artd  the  product  of  the  inflammation 
is  removed  spontaneously,  or  by  the  intervention  of  art,  or, 
finally,  life  is  destroyed,  either  by  disturbances  due  to  mechanical 
causes  or  by  ptomaine  intoxication.  The  intensity  of  the  inflam- 
mation depends  as  well  upon  the  nature  of  the  microbes  as  their 
quantity.  The  microbes  of  suppuration,  gonorrhoea,  and  ery- 
sipelas, always  cause  an  acute  inflammation,  while  tubercular 
processes  and  allied   affections  are  noted   for  their  chronicity. 
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Glanders  and  actinomycosis  are  chronic  or  subacute  affections. 
In  the  same  organ,  the  primary  seat  of  the  inflammatory  process 
will  be  modified  by  the  kind  of  microbe  which  has  caused  the 
infection.  Thus,  in  suppurative  mastitis,  the  abscesses  which 
are  caused  by  the  staphylococci  always  begin  in  the  deeper  part 
of  the  organ,  and  spread  toward  the  surface,  while  in  infection 
with  streptococci  of  the  same  part,  the  inflammation  starts  from 
some  superficial  abrasion  and  first  attacks  the  skin,  whence  the 
process  extends  in  a  central  direction  to  the  deeper  portions  of 
the  gland,  where  suppuration  takes  place  (Cheyne).  This  dif- 
ference depends  on  the  manner  of  invasion  of  the  two  microbes. 
The  staphylococci  enter  the  organism  through  the  milk  ducts, 
and  act  from  their  interior,  whereas  the  streptococci,  like  the 
streptococcus  of  erysipelas,  enter  the  tissues  through  the  lym- 
phatic vessels,  and  their  pathogenic  action  is  primarily  observed 
at  the  surface.  Bumm  excised  a  portion  of  the  wall  of  a  com- 
mencing abscess  of  the  breast,  and  was  able  to  demonstrate  the 
presence  of  staphylococci  in  the  interior  of  the  acini,  and  their 
penetration  thence  into  the  interacinous  tissue.  The  phlegmon- 
ous inflammation  of  the  breast  caused  by  the  streptococci  takes 
place  along  the  course  of  the  lymphatics,  and  primarily  in- 
volves the  interacinous  connective  tissue. 

During  the  first  stage  of  microbic  inflammation,  the  increased 
afflux  of  blood  may  be  looked  upon  as  an  attempt  to  wash  away 
the  microbes.  The  increased  velocity  of  the  blood  current  is 
well  calculated  to  prevent  mural  implantation  of  the  microbes, 
and  to  detach  such  as  have  become  fastened  upon  the  vessel  wall. 
The  next  attempt  on  the  part  of  the  tissues  is  to  limit  infection 
by  the  production  of  granulation  tissue.  The  tissues  which  first 
come  in  contact  with  the  primary  cause  of  the  inflammation  are 
converted  into  embryonal  tissue,  which  forms  a  wall  of  protec- 
tion for  the  surrounding  tissues  around  the  primary  area  of  infec- 
tion. In  acute  suppuration  this  granulation  tissue  is  transformed 
into  pus,  and  the  process  extends  until  limitation  takes  place  by 
the  primary  cause  becoming  less  virulent,  when  the  abscess  wall, 
composed  of  living  granulation  tissue,  forms  a  boundary  line  to 
the  suppurative  process.     In  chronic  infective  processes,  as  tuber- 
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culosis  and  actinomycosis,  the  granulating  stage  remains  for  an 
indefinite  period  of  time,  and  in  the  former  affection,  under 
favorable  conditions,  retrograde  degenerative  changes  are  pre- 
vented, the  embryonal  cells  are  transformed  into  connective 
tissue,  and  a  spontaneous  cure  is  the  result.  During  the  third 
stage  the  microbes  have  either  been  removed  or,  at  least,  their 
pathogenic  properties  no  longer  exist,  and  a  process  of  repair  is 
initiated.  It  has  been  shown  experimentally  that  microbes  enter 
the  organism  most  rapidly  during  the  first  stage  of  inflammation, 
as  studied  in  tissues  the  seat  of  a  simple  inflammation  produced 
by  the  action  of  chemical  irritants,  and  subsequently  infected  by 
the  introduction  of  pathogenic  microbes.  It  has  been  found,  as 
regards  pus  microbes,  that  if  they  are  circulating  in  the  blood, 
the  induction  of  a  severe  inflammatory  action  does  not  lead  to 
their  localization  in  the  part,  while  if  the  inflammation  is  chronic, 
or  the  trauma  less  intense,  they  become  arrested  in  the  inflam- 
matory depot  and  set  up  suppuration.  Thus,  Rinne  concluded 
from  his  experiments  on  suppuration,  quoted  elsewhere,  that  a 
violent  inflammatory  action  did  not  produce  a  locus  ininoris 
resistenticB,  but  that  the  slightest  injury  caused  by  the  chemical 
products  of  the  bacteria  themselves  sufficiently  weakened  the 
part  to  enable  the  organisms  to  grow  in  it.  Acute  osteomyelitis 
and  local  tuberculosis  follow  not  severe,  but,  as  practical  experi- 
ence has  shown,  trifling  injuries.  In  phthisical  patients  a  severe 
wound  or  fracture  is  not  followed  by  local  tuberculosis,  but  slight 
injuries  determine  localization.  Chronic  infective  inflammations, 
as  tuberculosis,  syphilis,  and  actinomycosis,  often  lay  the  founda- 
tion for  acute  suppurative  inflammation,  as  the  foci  of  granula- 
tion tissue  determine  localization  of  floating  pus  microbes,  and 
the  embryonal  tissue  furnishes -the  most  favorable  local  condi- 
tions for  their  pathogenic  action.  Acute  septic  peritonitis  has 
been  made  the  subject  of  careful  experimentation  with  special 
reference  to  its  etiology. 

Pawlowsky  ("  Beitriige  zur  Aetiologie  und  Entstehungsweise 
der  akuten  Peritonitis,"  Centralblatt  f.  Chiriirgie,  1887,  No.  48) 
made  10  series,  with  loi  experiments.  The  chemical  irritants, 
or   cultures,  were   introduced   through    the    canula  of  a   small 
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trocar  under  strict  antiseptic  precautions,  and  the  small  wound 
carefully  closed  with  iodoform  collodium.  The  first  series  con- 
sisted of  experiments  with  croton  oil  on  three  dogs  and  nine 
rabbits.  The  amount  of  croton  oil  injected  varied  from  six  drops 
to  one-tenth  of  a  drop.  The  smallest  doses  produced  no  symp- 
toms. Large  doses  produced  a  severe,  acute  hemorrhagic  peri- 
tonitis, the  intensity  of  which  was  proportionate  to  the  amount 
of  the  irritant  injected.  The  peritoneal  effusion,  under  the 
microscope,  was  seen  to  contain  red  and  white  blood-corpuscles. 
Inoculations  of  different  nutrient  media  with  the  fluid  yielded 
negative  results.  In  the  next  series  of  experiments,  an  aqueous 
solution  of  trypsin  and  pancreatin  was  injected  for  the  purpose 
of  determining  whether  the  digestive  ferments  in  the  event  of 
intestinal  perforation  could  produce  peritonitis.  The  experi- 
ments established  that  trypsin  acts  as  a  powerful  irritant  upon 
the  peritoneum.  Injection  of  one-half  gramme  of  trypsin  dis- 
solved in  sterilized  water  caused  in  rabbits  a  severe  hemorrhagic 
peritonitis,  with  a  copious  exudation  and  death  in  from  four  to 
four  and  one-half  hours.  In  doses  of  from  one-fourth  to  one- 
tenth  of  a  gramme  hemorrhagic  peritonitis  was  also  produced, 
but  death  did  not  occur  until  twenty  to  twenty-four  hours  after 
the  injection.  One-twentieth  of  a  gramme  produced  no  symp- 
toms. Nutrient  media  inoculated  with  the  products  of  inflam- 
mation remained  sterile.  Next,  the  peritoneal  cavity  was 
infected  with  plate  cultures  of  different  microbes  suspended  in 
sterilized  water.  The  first  experiments  were  made  with  non- 
pathogenic germs.  Four  rabbits  and  one  dog  were  injected 
with  large  quantities  of  a  micrococcus  which  was  obtained  from 
a  plate  culture  inoculated  with  pus;  the  micrococcus  was  exactly 
similar  to  the  staphylococcus  albus,  for  which  it  was  first  mis-, 
taken;  later,  it  was  shown  that  it  was  not  a  pus  microbe,  as  it 
did  not  liquefy  gelatine.  All  of  the  animals  recovered.  Two 
rabbits  inoculated  with  an  entire  culture  of  yellow  sarcinse  upon 
agar,  mixed  with  one-tenth  of  a  drop  of  croton  oil,  also  recovered. 
The  experiments  with  pathogenic  microbes  always  produced 
positive  results.  Three  series,  with  three  separate  microorgan- 
isms, Avere  carried  out.     The  staphylococcus  pyogenes  aureus 
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grown  from  osteomyelitic  pus  was  first  used.  In  seventeen  out 
of  forty-one  experiments,  this  microbe  alone  was  used;  in  eleven 
it  was  mixed  with  croton  oil,  in  six  with  trypsin,  and  in  seven 
with  agar-agar.  From  injections  with  the  staphylococcus  alone, 
the  following  results  were  obtained: 

1.  Large  quantities  produced  fibrinous  suppurative  peritonitis. 

2.  In  quantities  of  two  plate  cultures,  four  rabbits  succumbed 
to  suppurative  peritonitis. 

3.  Half  of  this  quantity  produced  the  same  results. 

4.  In  yet  smaller  quantities,  still  the  same  result,  and  peri- 
tonitis only  failed  to  develop  when  a  very  minute  quantity  of 
the  culture  was  used. 

In  all  cases  in  which  peritonitis  was  produced,  inoculations  of 
the  products  of  inflammation  upon  nutrient  media  yielded  posi- 
tive results.  In  hardened  specimens  of  the  peritoneum,  stained 
with  various  coloring  agents,  the  microorganisms  could  be  seen 
in  the  lymph  spaces.  The  suppurative  nature  of  the  peritonitis 
thus  induced  became  more  apparent  the  longer  life  was  pro- 
longed. An  entire  agar  culture  of  the  bacillus  pyocyaneus  caused 
death  in  from  twenty-four  to  forty-eight  hours.  The  autopsy 
revealed  a  fibrinous  hemorrhagic  peritonitis.  The  exudation 
consisted  largely  of  red  corpuscles  and  a  large  number  of  bacilli. 
Pure  cultures  of  the  bacillus  could  be  obtained  by  inoculating 
the  fluid  upon  agar-agar.  One-fifth  of  this  quantity  proved 
harmless. 

In  hardened  sections,  the  bacilli  were  found  in  the  lymph  spaces 
of  the  central  tendon  of  the  diaphragm,  the  parietal  peritoneum, 
visceral  peritoneum,  and  in  the  capsule  of  the  spleen  and  liver, 
also  in  the  uriniferous  tubules  and  Malpighian  bodies  of  the 
kidney.  The  next  series  of  experiments  were  made  to  ascertain 
what  caused  the  inflammation  in  cases  of  perforative  peritonitis. 
The  fresh  intestinal  contents  of  a  healthy  animal,  just  killed,  were 
divided  into  three  parts,  one  of  which  was  at  once  injected  into 
several  rabbits  without  filtration,  in  doses  of  one  syringeful.  The 
second  portion  was  filtered,  and  of  the  filtrate  two  and  a  half  to 
three  and  a  half  syringefuls  were  injected  into  each  rabbit;  the 
third  portion  was  sterilized  according  to  Tyndall's  directions  for 
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eight  days,  and  then  one  syringeful  was  injected  into  each  animal. 
The  results  were  as  follows:  Four  rabbits  died  of  fibrinous 
suppurative  peritonitis  from  the  injection  with  the  first  portion. 
Four  rabbits,  injected  with  the  filtered  feces,  recovered,  as  did 
one  rabbit  inoculated  with  the  sterilized  portion.  At  the  autopsy, 
particles  of  the  intestinal  contents  were  found  in  the  peritoneal 
cavity  covered  with  fibrin,  and  microscopically,  peculiar,  short 
bacilli.  This  microbe  he  called  bacillus  peritonitidus  ex- 
intestinalis  cuniculi,  and  describes  the  cultures  upon  agar-agar 
plates  as  shining,  grayish-white,  oil  paint-like  colonies.  It 
does  not  liquefy  gelatine.  The  bacillus  is  non-motile.  With 
cultures  of  this  bacillus  he  made  nine  experiments  on  rabbits 
and  two  on  dogs.  Each  animal,  which  received  an  entire  agar 
culture,  died  of  hemorrhagic  peritonitis  in  from  twenty  to  twenty- 
four  hours.  Smaller  quantities  produced  death  from  the  same 
cause  in  from  twenty-four  to  seventy-two  hours.  Still  smaller 
doses  produced  a  suppurative  peritonitis,  and  death  after  a 
number  of  days.  Of  the  two  dogs,  each  injected  with  an  agar 
culture,  one  died  after  twenty-four  hours  of  incipient  hemorrhagic 
peritonitis,  the  other  recovered  after  an  illness  of  several  days' 
duration.  In  the  fatal  cases,  the  bacilli  were  found  in  different 
internal  organs,  and  could  again  be  reproduced  by  inoculations 
with  the  infected  tissues  upon  nutrient  media.  He  believes  that 
this  bacillus  is  the  essential  cause  of  perforative  peritonitis.  He 
also,  asserts  that  the  fibrinous  form  of  peritonitis  is  the  least 
dangerous,  as  the  layers  of  fibrin  tend  to  limit  the  ingress  of 
microbes  into  the.  organism.  The  fibrinous  purulent  variety  is 
the  next  least  formidable  form,  while  in  the  most  rapidly  fatal 
cases  of  septic  peritonitis,  the  local  lesion  is  not  characterized 
by  any  macroscopical  tissue  changes. 

Wegner  [Arcliiv  f.  klin.  Chirurgie,  1877)  has  shown  by  his 
experiments  that  a  great  variety  of  fluids  free  from  septic  germs, 
such  as  water,  bile,  urine,  blood,  etc.,  can  be  injected  into  the 
peritoneal  cavity  of  rabbits  without  any  serious  results  following. 
Even  large  quantities  of  unfiltrated  air  proved  innocuous  when 
introduced  in  the  same  manner.  Putrescible  fluids  when  injected 
in  small  quantities  were  rapidly  absorbed  without  producing 
peritonitis,  but  when  the  quantity  injected  was  large,  and  insuf- 
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flation  of  air,  unfiltered,  was  practised  at  the  same  time,  putrefac- 
tion and  death  from  septic  intoxication  occurred. 

Grawitz  (Virchow's  Archiv,  B.  io8)  proved  that  saprophytic 
bacteria,  when  injected  into  a  normal  peritoneal  cavity,  were 
promptly  destroyed  and  absorbed.  In  cases  in  which  the  injection 
was  made  into  a  peritoneal  cavity  which  had  previously  under- 
gone alterations  by  injury  or  disease,  or  in  which  the  quantity  of 
fluid  was  too  great  for  rapid  absorption,  symptoms  of  intoxica- 
tion, as  described  by  Wegner,  resulted,  but  these  symptoms  were 
unaccompanied  by  suppurative  peritonitis.  A  healthy  peritoneal 
cavity  has  also  been  found  capable  of  disposing  of  a  limited 
quantity  of  pure  cultivations  of  pus  microbes,  the  germs  being 
removed  by  absorption  and  destroyed  in  the  circulation.  But 
when  pyogenic  organisms  are  introduced  into  an  abdominal 
cavity,  where  the  absorptive  powers  of  the  peritoneum  have  been 
diminished  or  suspended  by  antecedent  pathological  conditions, 
suppurative  peritonitis  is  the  usual  result.  When  pus  microbes 
are  introduced  in  large  quantities,  even  into  a  healthy  peritoneal 
cavity,  the  preformed  ptomaines,  by  their  chemical  action,  so  alter 
the  tissues  that  the  process  of  absorption  is  impaired,  and  suppu- 
rative peritonitis  again  results  in  consequence.  The  greatest 
clinical  difference  between  simple  peritonitis  produced  by  a 
trauma  or  chemical  irritants,  and  septic  peritonitis,  consists  in 
the  course  and  extent  of  the  inflammation.  Simple  inflamma- 
tion produced  by  aseptic  causes  remains  limited  to  the  seat  of 
the  trauma,  and  does  not  extend  much  beyond  the  surface  area 
to  which  the  irritant  is  applied  ;  while  septic  peritonitis  is  always 
characterized  by  its  progressive  character,  as  the  cause  upon 
which  it  depends  is  multiplied  within  the  peritoneal  cavity.  The 
same  can  be  said  of  the  two  kinds  of  inflammation  in  any  other 
tissue  or  part  of  the  body.  The  same  conditions  which  were 
found  to  favor  the  development  of  septic  peritonitis,  such  as 
trauma  and  the  presence  of  fluids,  are  equally  potent  in  deter- 
mining localization  of  microbes  in  other  parts  of  the  body,  and 
intensify  their  pathogenic  action  by  creating  conditions  which 
prevent  their  absorption  and  destruction,  and,  on  the  other  hand, 
they  furnish  a  nutrient  medium  in  which  the  microbes  find  a 
proper  soil  for  their  multiplication. 
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VIII.  Suppuration. 

The  wonderful  results  which  were  obtained  by  the  antiseptic 
treatment  of  wounds  made  it  exceedingly  probable  that  all 
wound-infective  diseases  were  caused  by  living  microorganisms. 
The  probability  was  increased  when  Koch,  in  1879,  showed  the 
direct  connection  existing  between  certain  traumatic  infective 
diseases  in  animals  and  the  never-absent  definite  microorganisms. 
It  requires  no  longer  any  arguments  to  show,  at  this  time,  and 
on  this  occasion,  that  all  wound-infective  diseases,  among  them 
particularly  suppuration,  are,  without  exception,  caused  by  the 
introduction  into  the  tissues  of  the  organism  of  specific  patho- 
genic microbes.  This  part  of  the  paper  has  been  prepared  with 
special  reference  to  the  etiology  of  acute  suppuration,  as  chronic 
suppuration  is  intimately  associated  with  that  of  surgical  tuber- 
culosis and  other  forms  of  infective  diseases,  which  usually 
pursue  a  chronic  course,  and  differs  greatly  in  its  pathology 
from  the  other.  , 

Etiologically,  most  of  the  purulent  processes  constitute  more 
of  a  unity  than  was  formerly  believed,  and  the  clinical  varieties 
are  mostly  determined  by  the  intensity  of  the  infection  and  by 
the  manner  of  localization.  The  most  conclusive  evidence  of 
the  correctness  of  this  assertion  is  furnished  by  the  fact  that  the 
same  streptococcus  which  produces  a  simple  abscess  is  likewise 
the  most  frequent  cause  of  progressive  gangrene  and  of  that 
most  grave  form  of  suppuration — pyemia. 

History. — As  in  the  case  of  nearly  all  infective  diseases,  years 
before  the  specific  micro5rganisms  of  suppuration  were  dis- 
covered, living  organisms  were  found  and  described  in  pus,  and 
were  believed  to  be  the  cause  of  the  suppuration.  In  1865, 
Klebs  detected  in  the  tubuli  uriniferi  in  cases  of  pyelo-nephritis 
following  suppurative  cystitis,  between  the  pus  cells  small,  round 
cocci,  which  he  believed  produced  the  infection.  In  1872.  the 
same  author  (Schusswunden,  Leipzig,  1872)  published  the  result 
of  his  researches  during  the  Franco-Prussian  War  on  septic 
wound  diseases.  In  this  work  he  again  referred  to  the  organism 
which  he  had  previously  described,  and  showed  that  it  existed 
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in  the  tissues  and  organs  the  seat  of  suppurative  inflammation 
before  pus  had  formed.  He  also  showed  how  these  organisms 
enter  the  circulation  and  are  the  direct  cause  of  pathological 
changes  in  distant  organs.  Even  at  that  time  he  placed  great 
stress  on  the  fact  that,  as  long  as  the  cocci  remained  only  in  the 
tissues  at  the  point  of  infection  they  caused  only  local  inflam- 
matory conditions  or  necrosis,  but  as  soon  as  they  entered  the 
circulation  fever  and  other  symptoms  of  general  septic  infection 
followed. 

It  was  not  until  1881  that  Ogston  ("  Report  upon  Microorgan- 
isms in  Surgical  Diseases,"  British  Medical  Journal,  March,  1881, 
p.  369)  announced  his  great  discovery,  which  has  since  revolu- 
tionized the  study  of  acute  suppuration.  This  patient  investi- 
gator examined  the  pus  of  69  abscesses  for  microorganisms,  and 
found  in  17  of  them  a  chain  coccus  (streptococcus),  in  31  cocci 
which  arranged  themselves  in  groups  which  resembled  a  bunch 
of  grapes  (staphylococcus),  and  in  16  both  of  these  forms  were 
present.  In  cold  abscesses  neither  of  these  micro5rganisms 
was  found.  He  also  found  that  these  two  forms  of  microbes 
differed  in  their  action  on  the  tissues,  as  the  streptococus,  follow- 
ing the  lymphatic  channels,  was  seen  to  be  the  cause  of  diffuse 
suppurative  processes,  while  the  staphylococcus  was  found  only 
in  abscesses  which  were  circumscribed.  Rosenbach  took  up  the 
work  where  Ogston  left  it,  and,  as  the  fruit  of  a  number  of  years 
of  patient  study  and  research,  published  his  classical  work  in 
1884  {Microorganismen  bci  den  Wound-infections  KrankJieiten  des 
Mensclien,  Wiesbaden,  1884).  This  work  must  serve  as  a  basis 
for  all  future  research  on  suppurative  inflammation.  Rosenbach 
availed  himself  of  the  advantages  offered  by  an  improved  tech- 
nique in  bacteriological  research,  and  cultivated  the  pus  microbes 
upon  solid  nutrient  media,  and  pointed  out  the  difference  in  the 
macroscopical  appearances  of  the  cultures  of  the  different  kinds 
of  pus  microbes  which  enabled  him  to  differentiate  between 
them  by  the  naked-eye  appearances  of  the  cultures  upon  the 
nutrient  media.  He  discovered  the  staphylococcus  pyogenes 
aureus,  the  micrococcus  pyogenes  tenuis,  and  three  bacilli 
saprogenes. 
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Passet  should  be  mentioned  next  after  Rosenbach,  in  the  long 
list  of  distinguished  names  who  have  made  the  etiology  of  sup- 
puration a  special  study.  Passet  ("  Ueber  Microorganismen 
der  eitrigen  Zellgewebs-entziindung  des  Menschen,"  Fortscliritte 
der  Medicin,  1885,  Nos.  2,  3)  discovered  and  described  the  staphy- 
lococcus citreus,  cereus  albus  and  flavus,  and  from  a  peri-rectal 
abscess  he  cultivated  the  bacillus  pyogenes  foetidus.  The  strepto- 
coccus which  he  found,  he  claimed  was  different  from  the  one 
described  by  Rosenbach,  as  it  resembled  more  closely  the 
streptococcus  of  erysipelas. 

Description  of  the  Different  Kinds  of  Pus  Microbes. 

r.  Staphylococcus  Pyogenes  Aureus  is  the  pus  microbe  most 
frequently  present  in  acute  abscesses.  Cocci,  singly,  or  aggre- 
gated in  masses.  It  grows  readily  upon  gelatine,  agar-agar, 
coagulated  blood-serum,  and  potato.  It  possesses  the  property 
of  liquefying  gelatine.  It  grows  readily  at  the  ordinary  tem- 
perature, but  more  rapidly  when  the  temperature  is  not  less 
than  30°  C.  (86°  F.),  and  does  not  exceed  that  of  the  normal 
temperature  of  the  body.  It  peptonizes  albumen  and  coagulates 
milk.  The  culture  grows  in  the  track  of  the  needle  and  upon 
the  surface  of  the  nutrient  medium.  The  culture  presents  a 
gold-yellow  appearance. 

Liibbert  ("  Biologische  Spaltpilzuntersuchung.  Der  Staphylo- 
coccus pyogenes  aureus  und  der  Osteomyelitis-coccus."  Wlirz- 
burg,  1886)  has  made  an  extended  and  thorough  study  of  this 
microbe.  It  was  examined  in  reference  to  its  behavior  to  light, 
temperature,  and  the  various  culture  substances.  Kreatin  was 
found  to  be  its  simplest  nitrogenous  nutrient  material.  Car- 
bonic acid  arrests  its  growth,  while  oxygen  not  only  favored 
its  growth,  but  also  accelerated  the  production  of  the  orange- 
yellow  pigment  material  which  distinguishes  it  from  the  other 
staphylococci.  Milk  rendered  sour  by  the  addition  of  a  pure 
culture  of  this  microbe,  and  tested  with  the  salts  of  barium, 
showed  the  presence  of  methyl-alcohol,  lactic  and  butyric  acids. 
It  was  ascertained  that  it  produced  carbonic  acid  and  absorbed 
oxygen.     Corrosive  sublimate,   i  :  81400,  and  thymol,  i  :  iioo. 
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arrested  its  growth.  A  dried  culture,  exposed  for  an  hour  to  a 
temperature  of  80°  C.  (176°  F.),  was  rendered  completely  sterile. 
Its  pathogenic  properties  were  found  greatest  in  cultures  made 
directly  from  the  diseased  tissues,  while  its  virulence  diminished 
through  successive  cultures.  A  culture,  attenuated  in  this 
manner,  again  regained  its  virulence  by  being  passed  through 
the  animal  body.  Large  quantities  of  this  microbe  injected 
into  the  subcutaneous  tissue  of  rabbits  produced  a  general  infec- 
tion, the  kidneys  and  muscles  of  the  heart  being  the  organs 
first  attacked.  If  injected  into  the  knee-joint  of  a  dog  suppu- 
ration occurred,  followed  by  disintegration  of  the  joint.  It  is 
identical  with  the  organism  which  has  been  described  in  acute 
osteomyelitis,  and  at  first  supposed  to  be  the  specific  organism 
of  that  disease. 

2.  Staphylococcus  Pyogenes  Albus. — Same  as  aureus,  but 
produces  no  pigment.  Both  Passet  and  Klebs  have  observed  in 
the  white  culture  of  this  coccus  small  yellow  dots,  which,  when 
isolated,  lost  their  color.  These  authors,  therefore,  consider 
the  yellow  and  white  staphylococcus  as  varieties  of  the  same 
kind.  Its  pathogenic  properties,  both  in  man  and  animals,  are 
somewhat  less  than  those  of  the  aureus.  The  cultures  of  both 
the  yellow  and  white  staphylococcus  upon  gelatine  present  an 
irregular  surface,  and  the  margins  are  dotted  with  numerous 
minute  globular  projections.  Both  of  these  microbes  liquefy 
gelatine,  but  agar-agar  and  coagulated  blood-serum  are  not 
similarly  affected.  The  cultures,  especially  if  kept  moist,  retain 
their  virulence  for  a  very  long  time.  Rosenbach  found  a  culture 
upon  serum  active  after  the  lapse  of  two  years. 

3.  Staphylococcus  Pyogenes  Citreus. — Like  the  former, 
liquefies  gelatine.  Cocci  singly,  or  in  pairs,  or  zodglcea.  If  cul- 
tivated on  nutrient  gelatine,  or  agar-agar,  a  sulphur  or  lemon- 
yellow  growth  develops  after  twenty-four  hours,  which,  at  that 
time,  resembles  the  aureus,  but  later  does  not  change  into  an 
orange-yellow  color.  In  both,  the  development  of  pigment 
only  takes  place  where  the  colonies  are  in  contact  with  the  air. 
According  to  Passet,  its  pathogenic  properties  are  somewhat  less 
than  those  of  the  aureus   and  albus.     This  latter  statement  has 
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Staphylococci.     (After  Rosenbach.)     962  diam. 
a.  From  a  culture  twenty-four  days  old. 
d.  From  a  culture  two  months  old. 
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received  the  confirmation  of  Cheyne.  When  inoculated  under 
the  skin  of  mice,  guinea-pigs,  or  rabbits,  an  abscess  forms  after 
a  few  days,  from  which  a  fresh  culture  of  the  microbe  can  be 
obtained. 

4.  Staphylococcus  Cereus  Aldus. — Cocci  also  obtainable 
from  pus,  but  distinguished  by  forming  on  nutrient  gelatine  a 
white,  slightly  shining  layer,  like  drops  of  white  wax,  with 
somewhat  thickened,  irregular  edge.  The  needle  puncture 
develops  into  a  grayish-white,  granular  thread.  In  plate  culti- 
vations, on  the  first  day,  white  points  are  observed,  which 
spread  themselves  out  on  the  surface  to  spots  of  one-half  a 
millimetre  in  diameter;  when  cultivated  on  blood-serum,  a 
grayish-white,  slightly  shining  streak  develops ;  and  on  potato 
the  cocci  form  a  layer  which  is  similarly  colored.  This  microbe 
is  not  pathogenic  in  rabbits. 

5.  Staphylococcus  Cereus  Flavus. — If  cultivated  on  gelatine, 
the  growth,  which  is  at  first  white,  becomes  a  citron-yellow 
color,  somewhat  darker  than  staphylococcus  pyogenes  citreus. 
Both  varieties  of  staphylococcus  cereus  are  found  in  pus  and 
cultures  in  colonies.  Inoculations  in  rabbits  have  proved 
harmless. 

6.  Staphylococcus  Flavescens. — This  organism  was  found 
in  an  abscess  by  Babes,  and  occupies  an  intermediate  position 
between  the  staphylococcus  aureus  and  albus.  On  gelatine,  the 
growth  forms  a  colorless  layer,  and  causes  liquefaction.  It  is 
fatal  to  mice,  sometimes  causing  abscesses,  and,  in  large  doses, 
septicaemia. 

7.  Micrococcus  Pyogenes  Tenuis. — Rosenbach  found  this 
microorganism  in  a  large  abscess  which  had  given  rise  to  no 
general  symptoms.  It  is  of  rare  occurrence.  On  agar-agar  it 
forms  an  exceedingly  delicate,  almost  invisible,  white  film.  The 
individual  cocci  are  irregular  in  shape,  and  larger  than  the 
staphylococci.  In  all  cases  in  which  this  microbe  is  the  sole 
cause  of  the  suppuration,  the  process  appears  to  have  been  not 
attended  by  any  very  severe  inflamm'atory  symptoms,  and  little 
or  no  general  febrile  disturbances.  No  experiments  have  been 
made  to  test  its  pathogenic  properties  in  animals. 
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8.  Streptococcus  Pyogenes. — Cocci  singly,  or  arranged  in 
chains  often  of  great  length.  Cultures  grow  very  slowly  on 
ordinary  nutrient  media  at  the  summer  temperature,  but  with 
great  rapidity  at  the  temperature  of  the  body.  Cultivated  in  a 
streak  on  the  surface  of  gelatine  on  a  glass  plate,  this  microbe 
forms  at  first  whitish,  somewhat  transparent  rounded  spots,  of  the 
size  of  small  grains  of  sand.  On  nutrient  agar-agar  it  grows 
most  energetically  at  a  temperature  of  35  °-37°  C.  (95°-98.6°  F.). 
Even  if  the  inoculation  is  made  with  a  needle  in  a  continuous 
line,  the  culture  appears  in  small  dots.  In  its  further  growth,  the 
culture  is  elevated  in  the  centre,  and  presents  a  pale  brownish 
color,  while  the  periphery  is  flattened,  except  at  the  extreme 
margin,  which  is  again  raised,  and  often  with  a  spotted  appearance. 
Still  later,  the  periphery  develops  successive  layers  or  terraces. 
The  growth  is  so  slow  that  in  two  or  three  weeks  the  maximum 
width  of  the  culture-streak  is  about  two  or  three  millimetres. 
In  a  vacuum,  peptonization  of  albumen  and  beef  takes  place 
rapidly.  In  the  subcutaneous  tissue  of  rabbits  in  small  quanti- 
ties they  cause  a  transient  redness  ;  when  larger  quantities  are 
used  some  authors  claim  they  produce  small  circumscribed 
abscesses.  If  a  pure  culture  is  injected  into  a  serous  cavity,  it 
causes,  first,  inflammation,  and,  later,  effusion,  which  is  again 
absorbed. 
9.  Bacillus  Pyogenes  Fcetidus. — Passet  found  this  organism 
in  the  pus  of  a  peri-rectal  abscess.  This  bacillus  grows  on 
gelatine,  forming  a  delicate  white  or  grayish  layer  on  the  sur- 
face, but  causes  no  liquefaction.  When  cultivated  on  agar-agar 
and  potato  it  has  the  appearance  of  a  light  brown  glistening 
layer,  which  emits  a  very  offensive  odor.  In  milk  this  smell  is 
not  produced.  This  organism'is  not  pathogenic  in  rabbits.  In 
mice  traces  of  the  culture  do  no  harm;  the  injection  of  several 
drops  causes  septicaemia.  Injection  of  about  ten  minims  of  the 
cultivation  into  guinea-pigs  causes  an  abscess  in  which  the 
bacilli  alone  are  found ;  direct  injection  into  the  circulation 
causes  sepsis. 

10.  Bacillus   Pyocyaneus. — Ernst    found   in   blue    pus    two 

kinds  of  bacilli  which   he   designated  as  bacillus  pyocyaneus. 

'Ledderhose  ("  Ueber  den  blauen  YAtQv,''  Deutsche  Zeitschrift  f. 
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Chwirgie,  B.  xviii.  Heft  3),  by  extensive  cultivations  of  these 
bacilli,  obtained  a  considerable  quantity  of  pyocyanin  and  by 
chemical  analysis  determined  its  formula  to  be  Ci^H^^NaC.  In 
doses  of  one  gramme  as  muriate  of  pyocyanin  injected  into  the 
cfrculation  of  different  animals^  he  observed  no  toxic  symptoms. 
When  a  pure  culture  of  the  bacilli  was  injected,  he  observed 
inflammation  and  suppuration,  and  attributes  this  result,  not  to 
the  presence  of  pyocyanin,  but  to  other  as  yet  unknown  phlo- 
gistic and  pyogenic  substances. 

ExpeTimental   and    Clinical  Evidences   which  Prove   that  Pus 
Microbes  are  the  Only  and  Essential  Cause  of  Suppuration. 

Rosenbach  found  that  in  dogs  and  rabbits  a  small  quantity  of 
a  pure  culture  of  the  staphylococcus  pyogenes  aureus  injected 
under  the  skin  produced  a  most  violent  suppurative  inflam- 
mation ;  cultures  of  the  staphylococcus  pyogenes  albus  produced 
the  same  effect.  Cultures  of  the  streptococcus  pyogenes  pro- 
duced only  slight  inflammation  in  rabbits,  while  they  proved  very 
fatal  in  mice 

Passet  ("Ueber  die  Aetiologie  und  Therap'ie  der  Impetigo,  des 
Furunkels  und  der  Sykosis,"  Monatshefte  f.  prakt.  Dermatologie, 
B.  vi.  No.  10,  1887)  took  a  pure  culture  of  the  staphylococcus 
pyogenes  aureus  the  size  of  a  pea  grown  upon  potato  and  mixed 
it  with  5  c.  cm.  of  distilled  water.  Of  this  fluid  he  injected 
under  the  skin  of  a  mouse  o.i  c.  cm.;  the  animal  recovered. 
Another  mouse  was  treated  in  the  same  manner,  but  0.4  c.  cm.  of 
gelatine,  liquefied  by  the  same  microbe,  was  used,  and  this 
animal  died  in  eighteen  hours.  Cocci  were  found  in  the  blood. 
In  rabbits  and  dogs,  a  subcutaneous  injection  of  i  c.  cm.  liquefied 
gelatine-culture  of  the  aureus  usually  produced  an  abscess  at 
the  point  of  inoculation.  If  the  dose  was  increased  to  5  c.  cm. 
of  such  a  culture,  the  animals  died  in  from  eighteen  to  twenty 
hours,  at  the  same  time  a  local  inflammation  was  found  at  the 
point  of  injection.  In  all  of  these  cases  the  blood  contained 
numerous  cocci.  Of  the  culture  of  the  streptococcus  it  was 
found  necessary  to  inject  a  considerable  quantity  in  order  to 
produce  suppuration.     Liquefied  gelatine-cultures  of  the  staphy- 
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lococcus  pyogenes  aureus  and  albus,  in  doses  of  i  c.  cm.,  injected 
into  the  abdominal  cavities  of  rabbits,  were  well  tolerated,  and 
death  was  only  produced  when  the  dose  was  increased  to 
from  4  to  6  c.  cm.  Injection  of  cultures  of  the  streptococcus 
pyogenes  into  the  peritoneal  cavity  was  even  better  toleratfed, 
and  usually  had  to  be  repeated  several  times  to  produce  death 
from  peritonitis.  A  needle  dipped  into  a  culture  of  pus  microbes 
he  could  insert  into  joints  without  causing  suppuration  ;  but  the 
injection  of  from  o!3  to  0.5  c.  cm.  of  a  mixture  of  pus  microbes 
and  water  into  the  hip-joint  of  rabbits  produced  suppurative 
arthritis,  rupture  of  the  capsule,  and  diffuse  para-articular 
phlegmonous  inflarnmation  and  suppuration,  and  often  death 
of  the  animal.  Injection  of  one  or  two  drops  of  a  liquefied 
gelatine  culture  of  the  staphylococcus  aureus,  or  albus,  into  a 
vein  of  a  rabbit  did  not  produce  any  serious  disturbance,  but  if 
the  dose  was  increased  to  from  0.5  to  i,  it,  as  a  rule,  caused  a 
fatal  disease.  In  such  cases,  multiple  suppurating  foci  were 
found  in  the  kidneys,  liver,  spleen,  and  lungs,  with  pleuritic  and 
peritoneal  effusions,  pericarditis  and  myocarditis,  also  serous  and 
purulent  effusions  into  joints  and  muscular  abscesses.  A  pure 
culture  on  potato  scraped  off  and  injected  into  the  circulation 
produced  mycotic  endocarditis.  Injection  of  a  pure  culture  of 
streptococcus  pyogenes  was  more  frequently  followed  by  joint 
complications  and  peritoneal  effusion.  The  effect  of  the  intro- 
duction of  pus  microbes  in  man  is  the  same  as  in  animals. 
Garre  ("  Zur  Aetiologie  der  acut  eitrigen  Entziindungen,"  Fort- 
schritte  der  Medicin,  1885,  No.  6)  made  a  superficial  abrasion  on 
one  of  his  fingers  and  applied  a  pure  culture  of  the  staphylo- 
coccus pyogenes  aureus ;  the  only  symptom  observed  was  a 
slight  redness  eighteen  to  twenty-four  hours  after  the  inocu- 
lation. He  then  made  three  small  incisions  and  inoculated  him- 
self with  a  larger  quantity  of  the  culture,  which  was  followed 
by  a  slight  sub-epidermal  suppuration.  The  same  author  made 
numerous  cultivations  from  pus  of  different  forms  of  acute 
abscesses,  and  always  succeeded  in  demonstrating  the  presence 
of  one  or  more  of  the  pus  microbes.     From  the  product  of  acute, 
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diffuse  phlegmonous  inflammation  the  culture  consisted  usually 
of  streptococci. 

Fehleisen  repeated  the  same  experiments  with  cultures  of 
the  different  kinds  of  pus  microbes,  and,  if  he  succeeded  in  caus- 
ing suppuration,  this  was  always  very  slight.  He  also  found 
minute  doses  administered  subcutaneously  harmless,  while  a 
larger  quantity  of  pus  microbes  suspended  in  water,  almost 
without  exception,  caused  abscesses,  and,  in  animals,  very  large 
doses  produced  death  from  sepsis  before  suppuration  could  take 
place. 

Bockhardt  introduced  a  trace  of  the  mixed  cultivation  of 
staphylococcus  aureus  and  albus  into  the  cutis  of  his  left  fore- 
finger: after  forty-eight  hours  a  small  abscess  had  formed,  and 
was  opened,  and  the  pus  contained  the  streptococcus  pyogenes 
aureus. 

He  also  made  on  himself  endermic  inoculations  with  a  mixture 
of  staphylococcus  pyogenes  aureus  and  albus.  Fourteen  hours 
after  injection  there  were  at  the  seat  of  inoculation,  in  a  space 
about  the  size  of  a  five  shilling  piece,  twenty-five  impetigo  pus- 
tules, varying  from  the  size  of  a  pin's  head  to  that  of  a  lentil,  a 
few,  but  not  the  majority,  of  these  being  traversed  by  hair. 
They  contained  the  cocci  employed.  Bumm  injected  pure  culti- 
vations of  staphylococcus  pyogenes  aureus  into  the  subcu- 
taneous tissue  of  his  own  arm  and  into  the  arms  of  two  other 
persons.  In  each  instance  an  abscess  developed,  which  varied 
from  the  size  of  a  pigeon's  egg  to  that  of  a  man's  fist,  according 
to  the  time  which  elapsed  before  they  were  opened,  and  these 
abscesses  contained  the  same  species  of  microbes  as  were  injected. 

Fehleisen  ("Zur  Aetiologie  der  Eiterung,  Arbeiten  aus  der 
Chirurgischen  Klinik  der  Konigl. -Universitat."  Berlin,  Dritter 
Theil.,  1887),  who  believes  that  the  ptomaines  produced  by  the 
pus  microbes  are  the  direct  cause  of  suppuration,  has  also  made 
numerous  experiments  on  animals  by  injecting  pure  cultures,  or 
pus.  In  order  to  ascertain  whether  the  presence  of  atmospheric 
air  had  anything  to  do  with  the  formation  of  pus,  he  made  sub- 
cutaneous sections  of  muscles  and  tendons  with  a  tenotomy 
knife  which  had  been  dipped  in  a  mixture  of  water  and  pus 
microbes,  and,  as   suppuration   did   not  occur,    he   smeared  the 
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blade  of  the  tenotome  with  a  pure  culture  of  pus  microbes  and 
kept  the  instrument  under  a  glass  globe  for  six  hours  for  the 
liquid  to  dry  on  it,  and  repeated  the  same  operation,  and  still  no 
suppuration  followed.  In  two  dogs  of  the  same  age,  he  dissected 
up  a  triangular  flap  of  skin  over  the  abdomen  with  the  base 
toward  Poupart's  ligament,  and  in  one  of  the  animals  infected 
the  wound  with  a  pure  culture  of  pus  microbes  before  suturing, 
while  in  the  other  the  wound  was  closed  without  such  infection. 
The  non-infected  wound  healed  by  primary  intention,  while  in 
the  other  animal  a  large  abscess  formed.  He  also  exposed  the 
femoral  vessels  in  animals,  and  inoculated  the  surface  over  the 
vessels  with  pus  microbes,  with  the  result  of  causing  only  an 
abscess,  but  never  progressive  septic  infection.  In  rabbits  and 
dogs,  the  injection  of  one  drop  of  pus  into  the  connective  tissue 
produced  no  reaction — absorption  taking  place.  In  both  of  these 
animals  the  injection  of  from  i  to  2  c.cm.  of  pus  under  the  skin 
always  developed  large  abscesses.  In  a  rabbit,  0.4  c.cm.  of 
streptococci-containing  pus  caused  death  in  forty  hours ;  suppu- 
ration at  the  point  of  injection.  Streptococcus  culture  was  ob- 
tained from  the  blood  taken  from  the  liver.  Wegner  ascertained 
that,  in  order  to  produce  suppurative  peritonitis  in  rabbits,  it  is 
necessary  to  inject  6  c.cm.  of  pus,  and  in  dogs  25  c.cm.  Fehl- 
eisen  injected  into  the  peritoneal  cavity  of  rabbits  8  c.cm.  of 
streptococci-containing  pus,  with  the  result  that  the  animals 
were  almost  immediately  seized  with  toxic  symptoms,  followed 
by  death  in  twelve  hours.  After  death,  double  pleuritis  and 
peritonitis  were  found.  Streptococci  could  be  cultivated  from 
the  blood.  In  two  rabbits,  8  c.cm.  of  tubercular  pus  were  in- 
jected into  the  peritoneal  cavity  without  producing  any  imme- 
diate symptoms  until  tuber-culosis  developed.  In  rabbits, 
staphylococcus-containing  pus  produced  no  constant  symptoms. 
Some  died  after  injection  of  from  i  to  2  c.cm.,  others  recovered 
after  injection  of  from  4  to  5  c.cm.  From  these  experiments,  he 
came  to  the  conclusion  that  the  virulence  of  pus  does  not  depend 
on  the  number  of  microbes  it  contains,  but  is  proportionate  to 
the  intensity  of  the  inflammation  in  the  individual  from  which 
it  was  taken. 

Zuckermann    (Aus    dein    Laboratorhun   f.    Chinirgie,    Patho- 
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logie  II.  Tlierapie  der  k.  UntversiNU  zu  Kasan.),  as  the  result  of 
his  own  investigations  and  experiments,  formulates  his  own 
ideas  in  reference  to  the  causes  of  suppuration  in  the  following 
conclusions: 

1.  Mechanical,  chemical,  or  thermal  influences,  if  microbes 
are  excluded,  do  not  produce  suppuration. 

2.  If  suppuration  followed  any  of  these  causes,  it  was  not 
without  the  admission  of  microbes. 

3.  Chemically  pure  substances  may  be  mycotically  impure  ; 
even  some  disinfecting  agents  are,  it  appears,  not  always  free 
from  microbes. 

4.  As  causes  of  suppuration  the  following  microbes  can  be 
enumerated  :  staphylococcus  pyogenes  aureus,  albus,  and  citreus; 
streptococcus  pyogenes,  and,  in  foul  abscesses,  also  the  bacillus 
pyogenes  foetidus. 

5.  Inoculations  with  staphylococcus  and  streptococcus  have, 
when  injected  in  large  quantities,  produced  local  suppuration,  or 
death  by  general  infection. 

6.  The  pus  microbes  must,  in  the  face  of  the  frequent  occur- 
rence of  suppuration,  have  a  wide  diffusion  through  nature. 

7.  Pus  microbes  can  enter  the  organism  through  the  respira- 
tory passages,  the  intestinal  canal,  and  skin.  Entrance  is  most 
frequently  effected  through  the  skin. 

8.  The  staphylococcus  and  streptococcus  are  found  most  fre- 
quently in  pus. 

The  same  writer,  to  show  the  frequency  of  occurrence  of  the 
different  kinds  of  pus  microbes,  has  tabulated  from  different 
sources  495  abscesses,  and  he  states  that  the  staphylococcus  was 
present  in  71  per  cent.,  the  streptococcus  in  16  per  cent.,  these 
two  microbes  together,  in  5.5  per  cent.,  and  the  remaining  pyo- 
genic microbes  only  exceptionally. 

Tricomi  ("  Referat,"  Berl.  klin.  Wochenschrift,  Jan.  23,  1888) 
made  a  bacteriological  examination  of  80  acute  abscesses,  8 
phlegmonous  inflammations,  and  5  furuncles,  and  never  failed  in 
finding  the  microbes  of  suppuration.  He  makes  no  distinction 
between  the  streptococcus  and  staphylococcus,  and  includes 
both  forms   under  the  term  micrococcus  pyogenes.     His  own 
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experiments  on  mice,  rabbits,  and  guinea-pigs  have  led  him  to 
the  opinion  that  pus  microbes  have  a  specific  destructive  action 
on  the  connective  tissue,  and  asserts  that  their  pathogenic  action 
is  limited  to  this  tissue.  The  results  of  his  observations  on  ani- 
mals he- applies  to  human  pathology,  and  attempts  to  establish 
the  fact  that,  in  the  formation  of  abscesses  in  the  internal  organs, 
destructive  processes  must  precede  and  prepare  the  soil  for  the 
microbes. 

He  does  not  believe  that  indifferent  and  chemical  substances, 
mycotically  pure,  can  cause  suppuration. 

Watson  Cheyne,  in  his  admirable  lectures  on  suppuration, 
puts  himself  on  record  as  believing  that  no  aseptic  substances 
or  chemical  irritants  ever  cause  suppuration.  He  affirms  that 
the  product  of  inflammation  which  accumulates  at  the  point  of 
implantation  or  infection  in  such  cases,  is  not  true  pus,  but  a 
putty-like  substance  which  is  more  consistent  than  pus  from  the 
absence  of  ptomaines.  He  asserts  that  for  the  formation  of  a 
true  abscess  we  require  the  peptonizing  ferment  produced  by  the 
microorganisms,  or,  at  any  rate,  of  a  chemical  substance  which 
prevents  coagulation  of  the  exuded  fluid.  He  describes  a  mi- 
nute abscess  as  containing  a  colony  of  microbes  which,  when 
fixed  in  the  tissues,  cause  a  limited  coagulation-necrosis  of  the 
tissues  in  immediate  contact  with  the  microbes  by  the  action  of 
the  ptomaines  ;  a  few  hours  later  a  zone  of  leucocytes  aggregate 
around  the  dead  tissues.  The  products  of  inflammation  also 
remain  fluid,  probably  also  from  the  peptonizing  effect  of  the 
microbes,  and  thus  an  abscess  is  formed. 

The  above  observations  are  conclusive  in  showing  that  pus 
microbes  can  be  cultivated  from  the  pus  of  every  acute  abscess, 
and  that,  in  man  and  animals,  the  injection  of  a  sufficient 
quantity  of  a  pure  culture  into  the  tissues  is  followed  by  sup- 
puration;  and  thus  far,  positive  proof  has  been  furnished  of  the 
direct  etiological  relationship  which  exists  between  pus  mi- 
crobes and  suppuration.  Quite  recently  a  number  of  patholo- 
gists have  gone  one  step  further,  and  claimed  that  pus  microbes 
are  not  the  direct  cause  of  suppuration,  but  that  their  presence 
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is    essential  for  the    production  of  ptomaines,  to    which    they 
attribute  pyogenic  properties.     We  will,  therefore,  consider 

TJie  Relation  of  Ptomaines  to  Suppuration. 

Grawitz  and  de  Bary  ("  Ueber  die  Ursachen  der  subcutanen 
Entziindung  und  Eiterung,"  Virchow's  ArcJiiv,  B.  cviii.  p.  68), 
after  detailing  the  results  of  their  experiments  with  injections  of 
chemical  irritants  during  their  studies  on  pus-production,  give 
an  account  of  their  experiments  with  the  ptomaines  of  pus  mi- 
crobes. They  claim  that  these  ptomaines,  like  chemical  irritants, 
prepare  the  soil  in  the  tissues  for  the  growth  and  reproduction  of 
pus  microbes.  The  action  of  these  substances  becomes  apparent 
by  injections  of  sterilized  cultures  where  the  only  active  agents 
could  be  the  preformed  poisons.  They  injected  4  c.cm.  of  a  ster- 
ilized culture  of  the  staphylococcus  pyogenes  aureus  under  the 
skin  of  a  dog,  and  produced  suppuration.  The  contents  of  the 
abscess  were  examined  for  microbes,  but  none  was  found. 
They  claim  that  the  presence  of  oxygen  is  of  the  greatest  im- 
portance in  the  production  of  ptomaines. 

Grawitz  ("  Ueber  die  Bedeutung  des  Cadaverins  f  das  Entste- 
hen  von  Eiterung,"  Virchow's  Archiv,  B.  ex.  Heft  i)  experi- 
mented with  a  pure  preparation  of  cadaverin,  prepared  by  Brieger 
from  bacteria.  This  belongs  to  the  class  of  non-toxic  cadaver 
alkaloids,  and  is  a  colorless  fluid,  the  chemical  formula  of  which 
is  identical  with  pentamethyl-endiomin  ;  a  2^2  per  cent,  solu- 
tion of  this  substance  destroyed  the  staphylococcus  pyogenes 
aureus  in  an  hour,  and  a  small  quantity  added  to  a  culture  of 
pus  microbes  arrested  further  growth.  A  solution  absolutely 
free  from  microbes,  injected  under  the  skin  of  animals,  accord- 
ing to  strength  and  quantity  used,  produced  cauterization  or 
inflammation,  terminating  in  suppuration  or  inflammatory 
oedema,  followed  by  resolution  and  absorption.  The  pus  pro- 
duced by  cadaverin  contained  no  bacteria  as  long  as  the  skin 
remained  intact.  The  injection  of  a  mixture  of  a  solution  of 
cadaverin  and  pus  microbes  caused  a  progressive  phlegmonous 
inflammation. 

S.cheuerlen  ("  Weitere  Untersuchungen  iiber  die  Ent-stehung 
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der  Eiterung,  ihr  Verhaltniss  zu  den  Ptomainen  -und  zur  Blut- 
gerinnung,"  Mittheilungen  aus  der  Qiirurgischen  Klinik  der 
Koniglichen  Universitdt.  Berlin,  Dritter  Theil,  1887)  has  on  a 
previous  occasion  shown  that  croton  oil,  turpentine,  and  other 
irritants  cannot  produce  suppuration.  In  all  cases  in  which  pus 
was  produced  by  any  of  these  agents  it  contained  bacteria.  He, 
therefore,  takes  it  for  granted  that  pus  can  only  be  produced  by 
microorganisms.  How  this  is  done  is  difficult  to  prove.  The 
action  of  pus  microbes  upon  the  tissues  must  be  either  physical 
or  chemical.  The  action  of  ptomaines  on  the  living  tissues  was 
studied  by  Panum  as  early  as  1856,  and  later  by  Bergmann  and 
his  scholars.  Recently  this  subject  has  been  studied  in  a 
systematic  manner  by  Brieger.  Scheuerlen  was  the  first  to  study 
their  local  effects.  He  introduced  into  the  subcutaneous  con- 
nective tissue  of  rabbits  aseptic  glass  capsules  containing  ster- 
ilized putrid  infusion  of  meat ;  the  wounds  were  treated  under 
the  strictest  antiseptic  precautions,  and  healed  by  primary  union. 
After  the  wound  was  healed,  he  broke  off  subcutaneously  both 
ends  of  the  glass  capsule,  so  as  to  bring  the  fluid  it  contained 
into  contact  with  the  tissues.  Three  to  six  weeks  after  implanta- 
tion of  the  capsule  the  parts  were  incised  and  examined.  The 
ends  of  the  capsule  were  always  ound  to  contain  a  few  drops 
of  thin  yellow  pus,  which,  under  the  microscope,  showed  all  the 
characteristic  appearances  of  this  fluid.  The  surrounding  tissues 
were  not  affected.  Cultivation  experiments  yielded  negative 
results.  When  the  capsules  were  broken,  the  ptomaines  came 
in  contact  with  the  leucocytes  which  had  accumulated  around 
the  foreign  body,  and  by  their  local  toxic  effects  transformed 
them  into  pus  corpuscles,  while  no  evidences  of  local  infection 
were  present,  which  shows  conclusively  that  the  transformation 
of  the  leucocytes  into  pus  corpuscles  was  accomplished  by  the 
ptomaines.  In  about  twenty  experiments  the  pus  was  found  only 
inside  the  capsule.  In  the  cases  in  which  the  tube  had  been  im- 
planted for  eight  weeks,  the  conditions  remained  the  same.  Wei- 
gert  has  repeatedly  shown  that  the  difference  between  a  purulent 
and  fibrinous  exudation  can  be  readily  demonstrated,  as  the  former 
does  not  coagulate,  although  white  corpuscles  and  plasma  may 
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be  present.  Klemperer  believes  that  this  is  due  to  a  previous 
destruction  of  fibrinogen  by  the  microorganisms.  The  putrid 
meat  infusion  used  by  Scheuerlen  caused  limited  suppuration, 
and  on  that  account  it  must  also  have  possessed  the  property 
to  prevent  coagulation.  To  prove  this,  he  made  the  follow- 
ing experiment:  The  abdomen  of  a  rabbit  was  opened  while 
the  animal  was  under  the  influence  of  chloroform,  and  blood 
was  drawn  directly  from  the  aorta  into  a  glass  tube  containing 
putrid  extract  of  meat.  As  the  fluids  gradually  became  mixed, 
the  blood  assumed  a  brownish-red  color;  coagulation  did  not 
take  place  after  hours  and  days,  while  in  the  control  experi- 
ments, with  solution  of  salt,  the  blood  coagulated  firmly  after 
the  lapse  of  a  few  minutes.  Microscopical  examination  of  the 
mixture  of  blood  and  putrid  fluid  showed  no  fibrin  and  no  rouleaux 
of  red  blood-corpuscles.  Both  the  red  and  white  corpuscles 
were  contracted  and  corrugated.  He  next  made  thirty  cultures  of 
the  staphylococcus  pyogenes  aureus  on  agar-agar  gelatine,  and 
the  same  number  of  cultures  of  the  albus,  and  after  completion 
of  their  growth,  fourteen  days  later,  he  sterilized  them  with  boil- 
ing water,  and  after  shaking  the  fluid  removed  the  cultures  and 
boiled  them  for  a  few  minutes,  and  finally  filtered  them  ;  and 
thus  obtained  about  150  c.cm.  of  a  light  yellow  fluid.  This  was 
reduced  to  8  c.cm.  by  boiling;  when  used,  the  fluid  was  again 
filtered.  The  filtrate  was  put  in  capsules  and  introduced  into  the 
subcutaneous  tissues  of  animals  in  the  same  manner  as  in  the 
preceding  experiments.  The  suppuration  which  followed  was 
again  found  to  be  limited  to  the  inside  of  the  broken  glass  cap- 
sules, the  same  as  in  the  experiments  with  the  sterilized  putrid 
meat  infusion.  The  cadaverin  and  putrescin,  two  ptomaines 
prepared  by  Brieger,  were  next  experimented  with  in  the  same 
manner.  In  preventing  coagulation  the  results  were  even  more 
marked  than  with  the  former  substances.  Both  also  produced 
the  same  localized  suppuration  in  the  interior  of  the  broken 
glass  capsule.  Cadaverin  has  lately  been  produced  chemically 
by  Ladenberg  from  trimethylen-cyanuret  as  pentamethyl-endio- 
min. 

These  experiments  leave   no  doubt  that  ptomaines   exert  a 
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chemical  influence  on  leucocytes  and  embryonal  tissue,  which 
transforms  these  tissues  into  pus  corpuscles.  The  suppuration 
which  is  thus  produced,  however,  never  extends  beyond  the 
tissues  which  are  brought  in  direct  contact  with  them,  and,  there- 
fore, always  remains  circumscribed.  In  this  respect  the  experi- 
ments just  cited  do  not  correspond  with  suppuration  as  we  meet 
it  at  the  bedside,  as  here  from  the  same  causes,  and  apparently 
under  the  same  conditions,  the  process  presents  the  greatest 
variations  in  reference  to  its  intensity  and  extent.  In  one  case 
the  suppuration  remains  circumscribed,  resulting  in  a  furuncle ; 
in  others  the  regional  infection  is  more  extensive,  and  a  diffuse 
phlegmonous  inflammation  is  the  result;  while  in  a  third  class, 
the  local  infection  leads  to  general  invasion,  and  the  patient  dies 
of  sepsis  or  pyaemia.  The  clinical  forms  are  noted  for  the  pro- 
gressive character  of  the  infection,  which  is  due  to  the  multipli- 
cation of  microorganisms  within  the  body,  and  the  production 
of  ptomaines  proportionate  in  amount  to  the  number  of  microbes 
present.  Practically,  the  matter  remains  the  same  as  before  it  was 
known  that  ptomaines  could  cause  suppuration,  as  pus  microbes 
must  be  introduced  into  the  organism  before  ptomaines  can  be 
produced,  and  for  the  practical  surgeon  it  is  immaterial  to  know 
whether  suppuration  is  the  direct  or  indirect  result  of  the  presence 
of  pus  microbes.  Scientifically,  however,  this  question  has  an 
important  bearing,  and  has  again  awakened  interest  in  the  ques- 
tion : 

Can  Suppuration  be  Produced  by  Chemical  hritants  ? 

Grawitz  and  de  Bary  produced  by  subcutaneous  injections  of 
turpentine,  variable  results  in  different  animals.  Injections  of 
turpentine,  with  or  without  pus  microbes,  produced  inflammation, 
but  no  suppuration  in  rabbits  and  guinea-pigs  ;  while  in  dogs  the 
same  injections  invariably  caused  suppuration.  Croton  oil  was 
found  to  possess  no  influence  in  retarding  the  growth  of  pus 
microbes.  Injection  experiments  demonstrated  that  this  sub- 
stance in  small  quantities  in  the  connective  tissue  of  rabbits 
caused  a  serous  or  fibrinous  exudation,  while  larger  doses  acted 
as  a  caustic,  and  were  only  occasionally  followed  by  suppuration. 
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Injections  of  a  mixture  of  pus  microbes  and  croton  oil  always 
caused  suppuration.  They  maintained  that  certain  chemical 
substances,  used  in  a  definite  degree  of  concentration,  injected 
into  the  subcutaneous  tissue  of  animals,  prepared  the  tissues  for 
the  growth  of  pus  microbes. 

Councilman  ("  Zur  Aetiologie  der  Eiterung,"  Virchow's  Arcliiv, 
B.  xcii.  pp.  217-230)  introduced  turpentine  and  croton  oil  in 
aseptic  glass  capsules  into  the  connective  tissue  of  animals,  and 
after  the  wound  had  healed  and  the  capsules  had  become  en- 
cysted, ruptured  them  subcutaneously.  He  observed  that  these 
substances  caused  a  circumscribed  suppuration. 

Uskoff("Giebt  es  eine  Eiterung,  unabhangig  von  niederen 
Organismen?"  Virchow's  Archiv,  B.  Ixxxv.,  1881)  found  by  his 
experiments  that  a  considerable  quantity  of  indifferent  substances, 
such  as  milk,  olive  oil,  etc.,  if  injected  subcutaneously  in  animals, 
either  at  once,  or  by  repeating  the  injection  from  time  to  time, 
caused  suppuration,  and  that  turpentine  administered  in  this 
manner  always  acted  as  a  pyogenic  agent. 

Orthmann  ("Ueberdie  Ursachen  der  Eiterbildung,"  Virchow's 
Archiv,  B.  xc.  pp.  544-554),  under  Rosenbach's  supervision, 
repeated  Uskoff's  experiments,  and  by  resorting  to  more  strict 
antiseptic  precautions  could  not  verify  the  correctness  of  his 
conclusions  in  regard  to  the  pyogenic  properties  of  indifferent 
substances.  His  experiments  with  croton  oil,  turpentine,  and 
metallic  mercury  resulted  in  inflammation  and  suppuration. 
Cultivation  experiments  with  pus  thus  produced  showed  that  it 
was  sterile. 

Scheuerlen  ("Die  Entstehung  und  Erzeugung  der  Eiterung 
durch  chemische  Reizmittel,"  1887)  made  a  series  of  very  carefully 
conducted  experiments,  and  came  to  the  conclusion  that  aseptic 
substances  never  produced  suppuration.  He  modified  Council- 
man's method  by  substituting  capillary  glass  tubes  for  the  glass 
capsules,  which  were  rendered  perfectly  aseptic,  and  were  then 
charged  with  from  one  to  four  drops  of  turpentine,  after  which 
they  were  sealed  in  the  flame  of  a  spirit  lamp.  They  were 
inserted  into  the  tissues  through  a  long,  hollow  needle,  in  order 
to  avoid  the  necessity  of  making  an  incision.     After  the  glass 
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was  put  in  the  proper  place  the  needle  was  withdrawn,  and  the 
puncture  closed  with  iodoform  collodion.  After  the  puncture 
was  healed  the  glass  tube  was  broken  underneath  the  skin.  He 
extended  his  investigations  to  other  irritating  substances  aside 
from  turpentine,  but  in  no  instance  was  the  experiment  followed 
by  suppuration. 

Quite  recently,  Grawitz  and  de  Bary  ("  Ueber  die  Ursachen 
der  subcutanen  Entzlindung  und  Eiterung,"  Virchow's  Ai'chiv^ 
B.  cviii.  pp.  67-103)  rgain  upheld  the  theory  that  suppuration  can 
be  produced  by  irritating  substances  independently  of  micro- 
organisms. Among  the  many  important  conclusions  drawn  from 
their  numerous  experiments  may  be  mentioned  the  following : 

1.  Weak  solutions  of  nitrate  of  silver,  0.5  per  cent.,  if  ad- 
ministered subcutaneously,  are  absorbed;  strong  solutions,  5  per 
cent.,  in  dogs  produce  suppuration,  in  guinea-pigs  only  inflam- 
matory swelling. 

2.  To  a  number  of  chemical  agents,  such  as  concentrated  solu- 
tion of  salt,  acids,  etc.,  a  considerable  quantity  of  a  culture  of 
staphylococcus  can  be  added  without  suppuration  following  the 
injection. 

3.  In  rabbits  and  guinea-pigs,  even  a  large  quantity  of  turpen- 
tine can  be  injected  without  causing  suppuration.  In  dogs,  tur- 
pentine injection  into  the  subcutaneous  tissue  acts  as  a  pyogenic 
substance  par  excellence.  These  experimenters  affirm  that  the 
microbes  of  suppuration  alone  cannot  produce  pus  in  the  sub- 
cutaneous tissue  in  dogs  and  rabbits.  On  the  other  hand,  they 
claim  that  chemical  substances,  mycotically  pure,  can,  under 
certain  conditions,  produce  suppuration,  and  must,  when  used  in 
proper  doses  and  concentration  in  the  right  kind  of  animals,, 
produce  suppuration  without  fail. 

From  a  clinical  aspect,  the  absence  of  pus  microbes  in  non- 
purulent inflammatory  products  speaks  strongly  in  favor  of  a 
microbic  cause  of  suppuration. 

Ruiys  ("Ueber  die  Ursachen  der  Eiterung,"  Deutsche  med. 
Wochenschrift,  .1885,  No.  48)  made  some  exceedingly  interesting 
experiments  on  the  pyogenic  action  of  different  substances, 
selecting  the  anterior  chamber  of  the  eye  as  the  seat  for  injection. 


SUPPURATION.  95 

The  results  of  his  experiments  were  such  that  he  claimed,  in  a 
most  positive  and  emphatic  manner,  that  suppuration  never 
takes  place  without  microorganisms. 

Biondi  expressed  himself  to  the  same  effect. 

If  we  think  for  a  moment  how  difficult  it  is  in  experimenting 
on  animals  with  indifferent  substances  and  chemical  irritants  to 
procure  for  the  seat  of  injection  a  perfectly  aseptic  condition,  it 
is  not  difficult  to  conceive  that  opinions  still  differ  in  regard  to  the 
immediate  cause  of  suppuration.  At  the  same  time,  Watson 
Cheyne  has  shown  most  conclusively  in  his  article  on  "  Suppu- 
ration and  Septic  Diseases,"  to  which  frequent  allusion  has  beeh 
made,  that  the  number  of  bacteria  introduced  greatly  modifies 
not  only  the  intensity  of  symptoms,  but  also  the  character  of 
the  disease.  His  experiments  were  made  with  cultivations  of 
Hauser's  proteus  vulgaris.  He  estimated  that  y^^h  c.cm.  of 
an  undiluted  cultivation  of  this  microbe  contains  225,000,000  of 
bacteria,  and  when  this  quantity  was  injected  into  the  mus- 
cular tissue  of  a  rabbit  it  produced  speedy  death,  -^t^  c.cm. 
administered  in  the  same  manner  caused  an  extensive  abscess  at 
the  point  of  injection,  and  death  of  the  animal  in  six  or  eight 
weeks.  Doses  of  less  than  -g-j-oth  c.cm.  produced  no  effect — in 
fact,  doses  of  less  than  -jVth  to  yg-oth  c.cm.,  or,  in  other  words, 
fewer  than  about  18,000,000  bacteria,  seldom  caused  any  result. 
The  same  observer  found  that  in  the  case  of  staphylococcus 
pyogenes  aureus  that  it  was  necessary  to  inject  something  like 
1,000,000,000  cocci  into  the  muscles  of  rabbits,  in  order  to  cause 
a  rapidly  fatal  result,  while  250,000,000  produced  a  small  abscess. 
In  the  case  of  the  tetanus  bacillus,  death  did  not  occur  in  rab- 
bits when  fewer  than  looo  bacilli  were  introduced.  He  believes 
that  the  preformed  ptomaines  in  these  cases  alter  the  result. 
It  is  therefore  quite  possible  that,  in  the  experiments  in  which 
injection  of  pus  microbes  did  not  produce  suppuration,  an  in- 
sufficient number  of  cocci  were  injected  to  produce  the  desired 
result,  and  that  where  inert  substances  and  chemical  irritants 
caused  suppuration  the  injected  material  was  contaminated,  or 
that  infection  at  the  point  of  injection  occurred  through  the 
wound   or  subsequently  through   the   circulation.      The  latter 
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mode  of  infection  should  always  be  borne  in  mind  where  the 
presence  of  an  aseptic  body  in  the  living  tissues  has  apparently 
been  the  cause  of  suppuration.  The  tissues  altered  by  the 
action  of  chemical  irritants  constitute  a  foreign  substance  which 
may  determine  localization  of  floating  microbes,  while,  at  the 
same  time,  the  chemical  alterations  which  they  have  caused  in 
the  tissues  have  prepared  a  favorable  soil  for  their  reproduction. 
Practically,  in  man,  suppuration  without  microorganisms  is  only 
possible  on  the  surface  of  the  body,  as  the  products  of  a  sup- 
purative inflammation  in  any  of  the  internal  organs  always  show 
the  presence  of  pyogenic  microbes  which  can  be  cultivated,  and 
it  is  only  rational  to  conclude  that  the  inflammation  and  subse- 
quent suppuration  were  caused  by  pyogenic  microorganisms  or 
their  products,  the  ptomaines. 

Pus  Microbes  in  Different  Suppurative  Affections. 

Direct  infection  with  pus  microbes  can  only  take  place 
through  the  cutaneous  and  accessible  surfaces  or  through 
wounds.  Suppuration  in  the  interior  of  the  body,  in  the 
absence  of  a  wound  or  other  recognizable  infection-atrium, 
must  be  considered  in  the  light  of  an  auto-infection  with  pyo- 
genic microbes. 

I.  Suppurative  Affections  of  the  Skin. — Longard  ("  Ueber 
Folliculitis  abscedens  infantum,"  Archiv  f.  Kinderheilkunde ,  B. 
viii.  Heft  5, 1 887) has  made  a  careful  microscopico-bacteriological 
examination  of  nine  cases  of  furunculosis  in  young  children. 
In  four  of  these  cases  he  found  the  staphylococcus  pyogenes 
albus  alone,  in  five  cases  in  combination  with  the  staphylococcus 
pyogenes  aureus  ;  the  identity  of  these  microbes  with  those  de- 
scribed by  Rosenbach  was  demonstrated  by  cultivations  and  ex- 
periments on  rabbits.  The  microbes  were  not  found  in  the  fecal 
discharges  of  the  patients,  but  were  found,  in  small  numbers,  in 
the  diapers  of  healthy  unclean  children,  as  well  as  in  the  diapers 
of  those  suffering  from  folliculitis.  He  believes  that  the  pus 
microbes  were  the  direct  cause  of  the  affection,  and  that  the 
infection  took  place  through  the  sweat  glands,  as  the  microbes 
were  found  in  abundance  upon  the  inner  surface  of  the  mem- 
brana  propria  of  these  appendages  of  the  skin.     As  soon  as  they 
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reached  the  subcutaneous  connective  tissue  they  produced  sup- 
purative inflammation. 

Experiments  on  dogs  and  rabbits,  by  cutaneous  inoculations 
with  pus  microbes  cultivated  from  the  furuncles,  produced  a 
slight  swelling,  and  redness,  and  in  some  instances  the  formation 
of  small  pustules.  The  result  was  always  the  same  whether  the 
pus  was  taken  from  the  cultivation  grown  from  a  furuncle,  a 
suppurating  wound  that  healed  without  fever,  or  from  a  pyaemic 
patient.  The  cutaneous  inoculation  experiments  of  Garre, 
Bockhart,  and  Bumm  upon  themselves  have  been  previously  re- 
ferred to,  and  they  prove  that  many  of  the  circumscribed  sup- 
purative affections  of  the  skin  are  caused  by  direct  inoculation 
with  pus  microbes  which  enter  the  connective  tissue,  either 
through  a  slight  abrasion  or  through  the  glands  of  the  skin. 

2.  Serous  Cavities. — A  most  interesting  investigation  of  the 
conditions  under  which  infection  of  the  peritoneum  can  take  place 
has  been  made  by  Grawitz  ("  Statistischer  und  experimentell. 
pathologischer  Beitrag,"  Charite  Annalen,  B.  xi.  p.  770).  From 
his  own  experiments  he  came  to  the  conclusion  that  the  injec- 
tion into  the  healthy  peritoneal  cavity  of  schizomycetes,  pyo- 
genic as  well  as  non-pyogenic,  produced  no  unfavorable  results. 
Peritonitis  was  caused  only  when  the  microbes  were  mixed  with 
a  caustic  fluid,  or  when  the  peritoneal  cavity  contained  a  fluid 
which  could  serve  the  purpose  of  a  nutrient  medium  ;  also, 
when  the  amount  of  fluid  injected  exceeded  the  absorbing 
capacity  of  the  peritoneum;  or,  finally,  if  the  peritoneum  was 
injured  at  the  same  time,  or  the  abdomen  was  opened  by  a  pene- 
trating wound.  Strange  as  it  may  appear,  he  claims  that  the 
injection  into  the  peritoneal  cavity  of  intestinal  contents  caused 
no  peritonitis  as  long  as  the  punctured  wound  remained  aseptic. 

Leyden  ("  Ueber  spontane  peritonitis,"  Deutsch.  nied.  WocJien- 
schrift,  1884,  p.  212)  demonstrated  the  presence  of  streptococci 
in  the  exudations  of  cases  of  apparently  spontaneous  peritonitis. 

Garre  ("Bacteriologische  Untersuchungen  von  serosen  Trans- 
und  Exsudaten  und  Atheromen,"  Corres.  bl.  f.  Schweizerdrzte, 
1886,  No.  17)  examined  carefully  for  the  presence  of  microor- 
ganisms in  hydrocele  fluid,  serous,  peritoneal,  and  pleural  effu- 
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sions,  and  the  contents  of  joints  the  seat  of  serous  syn-ovitis,  etc., 
by  means  of  microscopical  examination  and  cultivation  experi- 
ments, always  with  negative  results. 

The  same  author  ("Bacteriologische  Untersuchungen  des  Bruch- 
wassers  eingeklemmter  Hernien,"  Fortscliritte  der  Medicin^  B.  10, 
pp.  486-490),  in  orderto  test  the  observations  of  Nepveau,  accord- 
ing to  whom  the  transuded  fluid  in  a  hernial  sac  constantly  con- 
tains bacteria,  examined  eight  cases  of  incarcerated  hernia. 
Although  the  microscope  was  used  together  with  delicate 
reagents  for  microSrganisms  and  cultivations  in  gelatine,^bacteria 
were  found  in  only  a  few  instances.  The  fluid  in  the  sac  of 
non-incarcerated  herniae  examined  by  these  methods  was  found 
absolutely  sterile.  Analysis  of  all  the  cases  examined  demon- 
strated that  the  length  of  time  the  incarceration  has  existed  has 
no  significance  as  regards  the  presence  of  bacteria;  since,  in 
recent  cases,  positive  results  were  obtained,  while  in  a  case  in 
which  incarceration  had  existed  for  eight  days  the  result  was 
negative.  Furthermore,  the  odor  of  the  fluid  is  no  indication 
of  the  presence  of  bacteria,  as  these  may  be  absent  even  in  fluid 
having  a  fecal  odor.  In  cases  in  which  the  bowel  becomes 
gangrenous  bacteria  pass  through  its  walls  and  death  is  caused 
by  septic  peritonitis. 

Frankel  ("Ueberpuerperale  Y^rxtoxvAAs.y  Deutsch.med.  Wochen- 
sclirift,  1884,  p.  212)  has  found  the  streptococcus  pyogenes  in  a 
great  variety  of  puerperal  diseases ;  especially  in  cases  in  which 
the  local  affection  implicated  the  lymphatic  vessels.  In  such 
cases,  the  microbes  found  entrance  into  the  pelvic  tissues  from 
abrasions  or  ulcers  in  the  vagina,  and  by  extension  of  the 
inflammatory  process  the  broad  ligaments  and  the  peritoneum 
are  successively  reached;  after  the  peritoneum  has  once  been 
reached,  rapid  diffusion  takes  place,  and  finally  the  diaphragm 
and  pleura  are  implicated  in  the  same  process,  and  the  microbes 
reach  the  blood  and  cause  sepsis  and  pyaemia. 

Frankel  {Berl.  klin.  Wochcnschrift,  May  14,  1888)  made  a 
bacteriological  study  of  twelve  cases  of  empyema.  In  three 
cases  in  which'  no  special  cause  could  be  traced  the  pus  con- 
tained exclusively  the  streptococcus  pyogenes.  In  three  cases 
the  pus  contained  only  pneumococci.     Other  authors  have  found, 
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in  such  cases,  also  other  pus  microbes.  Frankel  thinks  that 
when  this  is  the  case,  they  have  been  deposited  in  consequence 
of  a  secondary  invasion.  The  presence  of  streptococci  in  the 
pus  from  a  suppurating  pleural  cavity  presents  nothing  character- 
istic, as  the  microbe  is  also  found  in  cases  in  which  the  empyema 
is  secondary  to  pneumonia  and  tuberculosis.  On  the  other 
hand,  he  assigns  to  the  pneumococcus  in  pus  removed  from  a 
pleural  cavity  a  diagnostic  significance,  as  it  proves,  beyond  all 
doubt,  that  the  suppurative  pleuritis  occurred  in  the  course  of 
a  pneumonia  as  a  secondary  affection,  consequently  its  pres- 
ence in  the  pus  is  positive  proof  that  a  pneumonia  exists,  or  has 
existed,  even  if  the  clinical  and  physical  symptoms  were  not 
sufficiently  clear  to  indicate  its  existence.  In  four  cases  the 
empyema  had  a  tubercular  origin,  in  two  of  which  pneumothorax 
existed  at  the  same  time.  The  presence  of  the  bacillus  of  tuber- 
culosis in  the  pus  is  not  easy  to  demonstrate,  but  the  absence  of 
this  microbe  is  no  sign  that  the  disease  is  not  tubercular,  as 
inoculations  with  such  pus  in  animals  almost  constantly  pro- 
duce typical  tuberculosis.  In  the  pus  of  tubercular  pyo-pneumo- 
thorax,  if  microorganisms  are  present,  the  bacillus  of  tubercu- 
losis can  be  found,  and  the  pus  shows  no  tendency  to  undergo 
putrefactive  changes,  in  contradistinction  to  empyema  occurring 
in  non-tubercular  subjects,  in  whom  spontaneous  discharge 
through  the  bronchial  tubes  takes  place. 

In  the  discussion  on  Friinkel's  paper.  Senator  maintained  that 
putrefaction  is  prevented  by  the  parenchyma  of  the  lungs  acting 
as  a  filter,  preventing  ingress  of  bacteria  with  the  inspired  air, 
and  by  the  presence  of  a  large  amount  of  carbonic  acid  gas  in 
the  air  of  the  cavity,  as  it  is  well  known  that  microbes  do  not 
thrive  as  well  in  such  an  atmosphere  as  in  ordinary  air.  Frankel 
believes  that  the  absence  of  putrefaction  in  such  cavities  is  due 
to  the  fact  that  few,  if  any  organisms,  except  tubercle  bacilli, 
are  present  in  pus,  and  these  do  not  cause  putrefaction.  It 
seems  that  tubercular  pus  does  not  furnish  a  favorable  soil  for 
the  growth  of  other  germs, 

Ehrlich  {Bed.  klin.  Wochenschrift,  May  14,  1888)  has  made  a 
bacteriological  study  of  the  pus  in  nineteen  cases  of  empyema; 
in  only  seven  of  these  could  the  bacillus  of  tuberculosis  be  found  ; 
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in  the  remaining  twelve  this  microbe  could  not  be  found,  and 
upon  this  negative  ground  the  existence  of  tuberculosis  was  ex- 
cluded. Further  observation  in  these  cases  after  operation  cor- 
roborated the  diagnosis.  He  asserts,  therefore,  that  in  the  puru- 
lent pleuritic  exudation  in  tubercular  patients,  in  empyaema,  and 
pyo-pneumothorax,  ths  presence  of  the  specific  microbic  cause 
can  always  be  demonstrated.  In  a  case  of  pneumohydrothorax 
he  failed  to  find  the  bacillus  until  the  effusion  had  undergone 
transformation  into  pus,  when  its  presence  could  be  readily  de- 
monstrated. Some  of  the  pus  corpuscles  contained  as  many  as 
twenty  bacilli.  He  places  the  greatest  importance  on  a  bacterio- 
logical examination  of  the  pus  as  a  means  of  differential  diag- 
nosis between  suppurative  and  tubercular  empyaema. 

3.  Purulent  Arthritis. — Reference  has  already  been  made  to 
the  bacteriological  researches  of  Garre,  who  never  found  bacteria 
of  any  kind  in  the  serous  effusions  of  joints.  Suppurative  syno- 
vitis, in  an  intact  joint,  is  always  caused  by  localization  of  pus 
microbes  in  the  synovial  membrane,  where  their  presence  excites 
a  purulent  inflammation.  In  this  manner  the  metastatic  suppu- 
rative synovitis,  as  it  occurs  in  pyaemia,  in  some  cases  of  gonor- 
rhoea, and  in  some  of  the  general  infective  diseases,  is  caused. 
In  animals  susceptible  to  purulent  infection,  the  injection  into  a 
joint  of  a  pure  culture  of  pus  microbes  is  usually  followed  by 
destructive  purulent  inflammation,  and,  not  infrequently,  by  the 
formation  of  extensive  para-articular  abscesses. 

Hoffa  ("  Bacteriologische  Mittheilungen  aus  dem  Laboratorium 
der  chirurgischen  Klinik  des  Prof  .Maas,"  Wiirzburg,  Fortschritte 
der  Medicin,  B.  iv.  p.  75),  Kranzfeld  ("Zur  Aetiologie  der  acuten 
Eiterungen,"  St.  Petersburg,  1886,  Centralblatt  f.  Chimrgie,  1886, 
p.  529),  and  Krause  ("Ueber-acute  eitrige  Synovitis  bei  kleinen 
Kindern  und  liber  den  beidieser  Affection  vorkomenden  Ketten- 
coccus,"  Berl.klin.  Wochenschrift,  1884,  No.  43)  have  studied  with 
special  care  the  bacteriological  origin  of  suppurative  synovitis. 
Krause  found  in  the  pus  of  suppurating  joints  in  small  children 
a  streptococcus,  the  identity  of  which  with  the  one  described  by 
Rosenbach  was  proved  by  cultivation  experiments.  In  one  case 
the  same  microbe   was  also  found  in  the  products  of  a  purulent 
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meningitis,  which  followed  in  the  course  of  the  joint  disease. 
The  same  streptococcus  was  found  by  Heubner  and  Bahrdt  ("  Zur 
Kenntniss  der  Gelenkeitenungbei  Scharlach,"  Berl.  klin.  WocJien- 
schrift  1884,  No.  44)  in  pus  from  a  suppurating  joint,  and  in  the 
diphtheritic  membranes  of  a  scarlet  fever  patient.  Clinical 
experience  and  experimental  research  appear  to  prove  that  puru- 
lent synovitis  occurring  independently  of  osteomyelitis  is,  in  the 
majority  of  cases,  caused  by  the  streptococcus  pyogenes. 

4.  Acute  Suppurative  Osteomyelitis. — Acute  suppurative 
inflammation  in  bone,  when  it  occurs  independently  of  an  external 
wound,  and  consequently  of  direct  infection,  furnishes  one  of 
the  most  interesting,  and,  thanks  to  the  patient  and  persevering 
investigations  of  a  number  of  the  foremost  pathologists,  one  of 
the  best  known  forms  of  purulent  infection.  For  years  it  has 
been  contended  by  some  who  made  the  etiology  of  acute  osteo- 
myelitis the  subject  of  experimentation,  that  it  is  caused  by  a 
specific  microbe  not  found  in  other  forms  of  suppuration.  Con- 
vincing evidence,  however,  has  been  accumulating  for  a  number 
of  years  which  seems  to  leave  no  further  doubt  that  the  ordinary 
microbes  of  suppuration  are  the  cause  of  this  form  of  suppura- 
tive inflammation,  and  that  the  gravity  of  the  symptoms  which 
attend  the  disease,  as  compared  with  other  suppurative  processes, 
is  owing  to  the  anatomical  location  and  structure  of  the  inflamed 
tissues,  rather  than  to  any  difference  in  the  microbic  cause. 

Rosenbach  ("  Vorlaufige  Mittheilung  liber  die  acute  Osteo- 
myelitis beim  Menschen  erzeugenden  Microorganismen,"  Cen- 
tralblatt  f.  Chirurgie,  1884,  p.  65),  as  early  as  1881,  cultivated 
the  staphylococcus  from  osteomyelitic  pus.  In  one  case  the 
yellow  and  the  white  staphylococcus  were  found  combined, 
in  another  case  the  staphylococcus  albus  alone,  while  in  a 
third  case  the  staphylococcus  aureus  and  the  streptococcus 
pyogenes  were  found  present  together.  Rosenbach  pro- 
duced the  same  result  in  his  experiments  by  injection  of  a 
pure  cultivation  of  pus  microbes  from  a  furuncle  of  the  lip,  as 
Struck  did  with  cultivations  from  the  pus  of  osteomyelitis,  and 
with  osteomyelitic  pus  injected  into  the  subcutaneous  connective 
tissue  he  produced  an  ordinary  abscess.     Recurrent  attacks  of 
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osteomyelitis  years  after  the  primary  disease,  he  explains  by 
assuming  that  after  the  first  attack  some  of  the  microbes  are  left 
in  the  tissues,  and  remain  in  a  latent  condition  until  at  some  sub- 
sequent time  local  conditions  are  created  which  enable  them 
again  to  display  their  pathogenic  properties.  Ogston  found  the 
staphylococcus  in  the  pus  of  a  case  of  acute  osteomyelitis. 

Struck  ("Ueber  eine  im  Kaiserlichen  Gesundheitsamt  ausge- 
fuhrte  Arbeit,  welche  zur  Entdeckung  des  die  acute  infectiSse 
Osteomyelitis  erzeugenden  Microorganismus  gefiihr  hat,"  Deutsche 
ined.  Wochenschrift,  1883,  No.  46)  obtained  from  the  pus  of  an 
acute  case  of  osteomyelitis  upon  gelatine,  an  orange-yellow 
culture ;  the  identity  of  this  cultivation  with  the  staphylococcus 
pyogenes  aureus  was  soon  generally  recognized.  By  injecting  a 
pure  culture  into  the  circulation  of  animals  which  had  been  sub- 
jected a  few  days  before  to  injury  of  bone,  as  contusion  or  frac- 
ture, he  produced  a  suppurative  inflammation  at  the  seat  of  trauma. 

Even  before  the  microbic  cause  of  acute  osteomyelitis  was 
understood,  Kocher  ("Die  acute  Osteomyelitis  mit  besonderer 
Riicksicht  auf  ihre  Ursachen,"  Deutsche  Zeitschrift  f.  Chiniygie, 
B.  xi.  p.  87)  believed  that  the  infection,  in  some  cases  at  least, 
occurred  through  the  intestinal  canal,  and  made  some  experi- 
ments to  prove  this  point.  In  dogs  he  produced  subcutaneous 
fractures,  and  then  fed  them  large  quantities  of  putrid  material, 
and,  in  some  cases,  succeeded  in  producing  suppuration  at  the 
seat  of  injury.  In  his  clinical  experience  he  also  observed  that 
in  many  cases  of  acute  suppurative  osteomyelitis  the  premoni- 
tory symptoms  pointed  to  the  gastro-intestinal  canal  as  the  portio 
invasionis. 

Krause  ("Ueber  einen  bei  der  acuten  infectiosen  Osteomyelitis 
des  Menschen  vorkommenden  Micrococcus,"  FortscJwitte  der 
Medicin,  1884,  Nos.  7,  8)  cultivated  from  osteomyelitic  pus  the 
staphylococcus  pyogenes  aureus  and  albus,  which  he  also  found 
in  the  effusion  in  joints,  when  this  occurred  as  a  complication  of 
the  disease.  Injection  of  a  pure  culture  of  these  cocci  into  the 
peritoneal  cavity  of  animals  caused  suppurative  peritonitis. 
Intravenous  injections,  with  or  without  previous  fracture,  were 
followed  most  frequently  by  suppuration  in   joints  and  muscles. 
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If  a  bone  was  fractured  subcutaneously  before  the  injection,  he 
frequently  observed  suppuration  at  the  seat  of  fracture,  and  from 
the  pus  the  staphylococcus  could  again  be  cultivated.  Foci  in 
the  kidneys  were  always  present  in  all  of  these  experiments. 

Garre  ("Zur  Aetiologie  acut  eitriger  Entziindungen,"  Fort- 
schritte derMedicin,  1885,  p.  165)  corroborated  by  his  own  experi- 
mental work  the  observations  made  by  Rosenbach,  and,  in 
addition,  he  showed  that  in  acute  suppurative  osteomyelitis  the 
staphylococcus  is  also  present  in  the  blood. 

Miiller  ("  Die  acute  Osteomyelitis  der  Gelenkgebiete,"  Deutsche 
Zeitschrift  f.  CJiirurgie,  B.  xxi.  Hefte  5  u.  6)  succeeded  in  culti- 
vating the  staphylococcus  pyogenes  aureus  from  the  yellow 
granulations  in  cases  of  acute  epiphyseary  osteomyelitis. 

Rodet's  ("Etudeexperimentelle  sur  1'  osteomyelite  infectieuse," 
Conipt.  rend.,  1884,  No.  14)  researches  deserve  special  mention, 
as  he  succeeded  in  producing  suppurative  osteomyelitis  in  ani- 
mals without  inflicting  a  trauma  before  or  after  the  infection. 
This  result  could  only  be  obtained  by  resorting  to  intravenous 
injections.  The  purulent  inflammation,  which  was  generally 
circumscribed,  was  usually  located  near  the  epiphysis;  it  seldom 
extended  over  a  considerable  portion  of  the  shaft.  In  many 
cases  epiphyseolysis  occurred,  and  very  frequently  a  suppura- 
tive arthritis  of  the  adjacent  joint.  In  the  most  acute  cases,  the 
animals  died  within  twenty-four  hours  without  any  appreciable 
changes  in  the  bones.  The  detection  of  the  microbes  in  the 
blood  was  the  most  difficult ;  they  were  found  most  readily  in 
the  kidneys,  in  which  often  multiple  abscesses  were  found. 
Subcutaneous  inoculation  resulted  in  local  suppuration;  osteo- 
myelitis could  not  be  produced  in  this  manner.  Young  animals 
were  more  susceptible  to  inoculations.  According  to  Rodet, 
the  osteomyelitic  cultures  lose  their  virulence  after  thirty  to 
forty  days.  In  one  of  his  experiments,  which  he  details  very 
minutely,  he  employed  a  culture  of  the  thirteenth  generation, 
and  produced  epiphyseal  osteomyelitis  of  both  femora,  of  one 
tibia,  and  of  one  humerus.  As  the  result  of  his  observations,  he 
locates  as  the  primary  seat  of  osteomyelitis  of  the  long  bones 
the  medulla  in  close  proximity  to  the   epiphyseal   line.     When 
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separation  of  the  epiphysis  was  observed,  the  pathological  frac- 
ture always  occurred  on  the  side  of  the  diaphysis. 

Ribbert  ('^Die  Schicksale  der  Osteomyelitis-coccen  im  Organ- 
ismus,"  Deutsche  med.  Wochenschrift,  1884,  No.  24)  made  investi- 
gations to  ascertain  the  extent  of  diffusion  of  the  osteomyelitic 
cocci  in  the  organism.  Twenty-four  hours  after  direct  injection 
into  the  circulation  he  found  them  in  all  the  organs,  later  only 
in  the  kidneys,  in  regard  to  their  localization,  the  following 
conditions  must  be  taken  into  consideration  : 

a.  Embolic  obstruction  of  capillary  vessels. 

b.  Elimination  of  pus  microbes  through  the  kidneys. 

c.  The  influence  of  traumatism. 

Liibbert  {Biologische  Spaltpilzimtersuchung.  Der  Staphylo- 
coccus pyogenes  aureus  und  der  Osteomyelitis-coccus.  Wiirzburg, 
1886)  has  studied  the  effect  of  the  staphylococcus  pyogenes 
aureus,  the  microbe  most  frequently  found  in  osteomyelitis  on 
the  different  tissues.  From  his  experiments  he  came  to  the 
conclusion  that  the  intensity  of  its  action  varies  greatly  without 
a  sufficient  cause  for  it  being  known.  Inoculations  with  it  of 
superficial  abrasions  produced  no  effect.  Subcutaneous  inocula- 
tions resulted  in  the  formation  of  abscesses  which  at  times  be- 
came quite  diffuse.  Inoculations  of  granulation  surfaces  proved 
harmless.  Injections  into  the  pleural  and  peritoneal  cavities 
were  oftenest  followed  by  intense  general  symptoms.  Injections 
into  the  trachea  through  a  tracheotomy  wound  produced  sup- 
purative tracheitis  and  foci  in  the  lungs.  Intravascular  injections 
were  followed  by  symptoms  indicative  of  sepsis.  Foci  were  also 
found  in  the  intestinal  mucous  membrane.  Feeding  experiments 
proved  harmless. 

Kraske  ("  Zur  Aetiologie  urrd  Pathogenese  der  acuten  Osteo- 
myelitis," Archiv  f.  klin.  Chirurgie,  B.  xxxiv.  p.  701)  has  studied, 
from  a  clinical  standpoint,  the  manner  of  infection  in  cases  of 
acute  osteomyelitis.  In  one  case  he  could  trace  the  infection 
distinctly  to  a  furuncle  of  the  lip ;  but,  as  a  rule,  he  thinks  that 
infection  takes  place  through  a  wound  or  abrasion  of  the  skin. 
Infection  through  the  intestinal  canal  he  considers  possible,  but 
not  proven;  more  frequently  it  takes  place  through  the  respira- 
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tory  organs,  and  in  one  case  he  could  locate  the  infection  here 
with  certainty.  He  asseits  that  recurring  attacks  should  not 
always  be  looked  upon  as  the  result  of  former  infection,  but  as  a 
consequence  of  a  new  infection.  He  formulates  the  result  of  his 
clinical  studies  as  follows  : 

a.  The  staphylococcus  pyogenes  aureus  can  produce  osteo- 
myelitis, and,  in  fact,  is  most  frequently  met  with  in  the  osteo- 
myelitic  products. 

b.  In  a  certain  number  of  cases  acute  osteomyelitis  is  the 
result  of  a  mixed  infection  and  is  then  most  prone  to  pursue 
a  severe  course. 

c.  It  is  possible  that  the  result  of  further  investigation  will 
show  that  every  micro5rganism  that  possesses  pyogenic  proper- 
ties is  capable  of  causing  a  typical  osteomyelitis  in  man. 

The  structure  and  location  of  the  capillary  vessels  in  the 
vicinity  of  the  epiphyseal  cartilage  in  young  persons  determine 
the  localization  of  pus  microbes  in  this  part  of  the  long  bones, 
and,  almost  without  exception,  the  inflammatory  process  starts 
from  here. 

The  rapid  local  diffusion  of  the  process  is  largely  due  to  the 
unyielding  nature  of  the  tissues  around  the  primary  focus,  and 
to  the  fact  that  the  bloodvessels  are  directly  concerned  in  the 
extension  of  the  process  by  becoming  the  channels  for  the  dis- 
semination, their  contents  forming  the  nutrient  medium  for  the 
pus  microbes.  Thrombo-phlebitis  is  a  constant  and  early  condi- 
tion in  every  case  of  acute  osteomyelitis.  Coagulated  blood  is  an 
excellent  culture  substance  for  the  pus  microbes,  and  it  serves  the 
double  purpose  of  a  nutrient  substance,  and  a  medium  for  the  local 
spread  of  the  disease.  General  dissemination  and  metastatic  foci 
in  distant  organs,  or  in  other  bones,  are  often  observed  because 
the  pus  microbes  re-enter  the  vascular  system  again,  and  by  so 
doing  cause  a  coagulation-necrosis  of  the  intima  and  thrombosis ; 
and  subsequently  intravascular  growth  and  general  dissemina- 
tion from  such  centres  of  germ  growth  take  place. 

In  some  cases  even  during  the  earliest  stages  the  general 
symptoms  are  out  of  all  proportion  to  the  local  lesion,  present- 
ing a  clinical  picture  characteristic  of  intense  septic  intoxication. 
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It  is  very  possible  that  the  ptomaines  produced  by  the  pus 
microbes  in  the  medullary  tissue  of  bone  may  be  more  virulent 
or  produced  in  larger  quantities  than  in  suppurative  inflamma- 
tions in  other  organs.  Again,  the  ptomaines  gain  here  more 
ready  entrance  into  the  circulation,  as,  at  least,  part  of  them  are 
produced  within  the  bloodvessels  and  the  extravascular  products 
are  forced  rapidly  into  the  circulation  on  account  of  the  unyield- 
ing nature  of  the  tissues  around  the  primary  focus  of  inflam- 
mation. 

IX.  Gangrene. 

Gangrene,  resulting  from 'mycosis  of  the  tissues,  is  caused  by 
one  of  three  well-defined  conditions  : 

1.  The  microbes  are  so  numerous  in  the  capillary  vessels  that 
their  presence  interferes  mechanically  with  the  blood  supply, 
and  death  of  the  part  ensues  in  consequence  of  greatly  dimin- 
ished or  suspended  nutrition. 

2.  The  microbes  in  the  tissues  produce  ptomaines  which 
destroy  the  tissue  by  their  direct  destructive  chemical  action  on 
the  protoplasm  of  the  cells. 

3.  The  specific  inflammation  caused  by  the  microbic  infection 
is  so  intense  that  the  inflammatory  products  in  the  paravascular 
tissues  accumulate  so  rapidly,  and  in  such  abundance,  that  nutri- 
tion is  suspended  by  impairment  or  suspension  of  the  arterial 
blood  supply,  or  mechanical  interference  with  the  venous  return 
of  the  blood  from  the  part,  or  both  of  these  conditions  com- 
bined. 

For  these  reasons  no  one  variety  of  microbes  can  be  the  sole 
cause  of  gangrene.  In  its  different  forms,  different  microbes 
will  be  found.  Tn  cases  of  inoculat'ion  anthrax,  when  at  the  point 
of  inoculation  an  abundant  growth  of  the  bacillus  takes  place, J, 
the  connective-tissue  spaces  and  bloodvessels  become  so  blocked 
with  the  bacilli  that  circulation  is  mechanically  arrested,  and  a 
circumscribed  gangrene  is  the  result.  In  the  progressive  gan- 
grene which  Koch  produced  artificially  in  rabbits  by  subcutaneous  '^ ^ 

inoculation  of  putrid  fluids,  the  gangrene  always  occu-rred  in 
advance  of  the   line   of  microbic   invasion,  and    must,  on   that 
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account,  have  been  caused  by  the  local  toxic  effects  of  the  pto- 
maines. In  phlegmonous  inflammation,  when  the  process  is 
very  acute  and  diffuse,  gangrene  frequently  follows  as  one  of  the 
consequences  of  the  inflammation,  and  the  microbe  which  is 
found  in  the  gangrenous  part  is  the  same  as  that  which  caused 
the  inflammation. 

Tricomi  ("II  micro-parasitica  della  gangrena  senile,''  Rivista 
interna zionale  di  Mediciiia  e.  Chirurgia,  1886)  has  found  a  slender, 
long  bacillus  in  the  blood  of  patients  suffering  from  senile  gan- 
grene. The  same  bacillus  was  also  found  in  the  secretions  of 
the  gangrenous  part  at  the  line  of  demarcation  in  the  lymph 
spaces,  and  in  the  subcutaneous  connective  tissue  beyond  the 
seat  of  gangrene.  He  cultivated  the  microbe  successfully  upon 
gelatine,  agar-agar,  blood  serum,  and  potato.  The  bacillus  was 
readily  stained  with  red  and  blue  aniline  dyes,  and  often  a  spore 
could  be  seen  either  at  one  of  its  extremities  or  near  its  centre. 
Injection  of  one-half  to  one  gramme  of  a  pure  culture  grown  upon 
gelatinewas  injected  under  the  skin  over  the  back  of  a  guinea- 
pig,  house-mouse,  or  rabbit,  and  death  was  produced  in  from  two 
to  three  days.  A  form  of  gangrene  resembling  senile  gangrene 
was  always  found  at  the  point  of  inoculation,  but  no  changes  in 
the  blood  or  other  organs  were  observed.  Gangrene  could  also 
be  produced  in  other  animals  by  inoculating  the  secretions  from 
the  gangrenous  part.  The  researches  of  Arloing  and  Chaveau 
are  of  the  greatest  importance  in  the  elucidation  of  the  etiology 
of  gangrene  as  it  is  sometimes  observed  in  connection  with 
septic  infection.  These  observers  have  published  the  results  of 
some  recent  investigations  on  the  pathology  and  prophylaxis  of 
gangrenous  or  gaseous  septicaemia  of  man.  It  is  the  prevailing 
opinion  that  this  disease  is  a  surgical  complication,  of  which  the 
exclusive  cause  is  the  introduction  of  a  specific  microbe  into  a 
wound.  In  man  the  microbe  exists  in  the  connective  tissue 
which  surrounds  the  wound,  and  in  the  contents  of  bullae, 
which  may  be  developed  in  its  neighborhood.  The  microbe  is 
a  short,  thick,  mobile  rod,  of  homogeneous  structure,  or  else 
provided  with  one  spore,  rarely  two,  at  one  of  the  extremities. 
When  the  bacillus  appears  in  the  blood  at  the  end  of  this  dis- 
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ease,  and  sometimes  only  after  death,  its  size  is  smaller  than  ii) 
the  local  lesion,  and  it  may  appear  in  the  form  of  a  micrococcus. 
A  number  of  animals,  such  as  the  horse,  ass,  sheep,  pig,  dog, 
cat,  guinea-pig,  white  rat,  rabbit,  duck,  and  other  fowls,  have 
been  successfully  inoculated,  but  the  rabbit  is  not  very  sus- 
ceptible to  this  disease,  in  this  respect  presenting  a  marked  con- 
trast witlj  another  form  of  septicemia.  The  most  prompt  way 
of  producing  the  disease  was  found  to  be  by  subcutaneous  injec- 
tion. The  smallest  dose  capable  of  causing  death  when  injected 
into  the  connective  tissue,  never  proved  fatal  when  injected  into 
the  veins  or  arteries  ;  in  the  latter  case,  only  a  temporary  intoxi- 
cation was  produced,  If  a  large  dose  was  injected  into  a  vein, 
death  ensued,  with  well-marked  septic  infection  of  the  serous 
membranes.  It  was  found  difficult,  if  not  impossible,  to  produce 
the  disease  by  feeding  experiments.  Attempts  to  inoculate  a 
healthy  wound  involving  the  skin,  connective  tissue,  and  muscles, 
were  unsuccessful.  On  the  contrary,  the  microbes  of  this  dis- 
ease find  a  favorable  soil  in  dead  tissues  not  exposed  to  air.  Pro- 
tection from  the  disease  is  afforded  in  sheep  and  dogs  by  the 
successive  injection  of  two  or  three  moderate  doses  of  the  virus 
into  the  circulation.  Inoculation  into  the  subcutaneous  con- 
nective tissue  of  animals  thus  protected,  gave  rise  to  a  simple 
circumscribed  phlegmonous  inflammation  which  ran  its  course 
in  eight  days.  The  pus  from  such  an  abscess  may  contain  the 
specific  microbe,  and  may  act  as  the  original  virus.  Experiments 
showed  that  this  disease  could  be  transmitted  from  mother  to 
foetus.  The  bacillus  could  be  destroyed  by  heat  alone  if  exposed 
to  a  temperature  from  90°  to  100°  C.  (194°  to  212°  F.)  for  a 
quarter  of  an  hour.  In  the  dried  state  the  virus  is  extremely 
resistant.  However,  it  can  be  destroyed  after  immersion  in  a  hot 
bath  (120°  C,  248°  F.)  in  from  ten  to  fifteen  minutes.  There  can 
be  no  doubt  that  the  bacillus  described  here  is  a  saprophyte,  and 
that  it  is  identical  with  one  of  the  bacilli  saprogenes  described 
by  Rosenbach. 

Brigadier-Surgeon  Godwin  {BritisJi  Medical  Journal,  July  23, 
1887)  reports  a  case  of  progressive  gangrene  with  emphysema, 
starting    from    an    inflamed    corn,   which    extended   with    such 
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rapidity  that  a  week  after  it  commenced  it  had  extended  so  high 
as  to  necessitate  amputation  in  the  thigh.  The  man  suffered 
from  grave  septic  intoxication,  the  symptoms  of  which  persisted 
for  a  number  of  days  after  the  amputation,  until  the  ptomaines 
had  been  eliminated.  Culture  experiments  with  the  pus  showed 
the  presence  of  streptococcus  pyogenes  and  staphylococcus  pyo- 
genes albus. 

William  Koch  ("  Milzbrand  u.  Rauschbrand,"  Deutsche  Chi- 
rurgie,  Lieferung  9)  states  that  in  a  case  of  progressive  gangrene 
with  emphysema  in  a  young  man,  he  found  a  bacillus  which 
resembled  the  bacillus  of  glanders,  and  proved  its  identity  by 
cultivation  and  inoculation  experiments. 

Jaffe  and  Leyden  iJJeutsches  A?chiv  f.  klin.  Medicin,  B.  2,  p. 
488)  found  leptothrix  threads  in  gangrenous  foci  of  the  lung, 
and  attributed  to  them  the  cause  of  the  gangrene ;  but  their 
presence  only  proved  the  possibility  of  the  entrance  of  foreign 
bodies  from  the  mouth  into  the  lungs,  and,  while  they  played 
no  essential  part  in  the  causation  of  the  gangrene,  the  observa- 
tion shows  in  what  way  other  and  more  deleterious  microorgan- 
isms can  enter  the  lungs  with  the  air  through  the  bronchial 
tubes. 

Bonome  {Deiitsch.  med.  Wochenschrift,  1886,  No.  52)  examined 
nine  cases  of  gangrene  of  the  lungs  in  man,  and  found  in  three 
of  them  staphylococcus  pyogenes  aureus  alone;  in  five,  staphy- 
lococcus pyogenes  alone,  and  in  one  both  microbes  together. 
He  made  a  number  of  experiments  for  the  purpose  of  producing 
gangrene  in  the  lungs  of  rabbits,  by  injecting  pus  microbes  into 
the  circulation,  but  the  results  were  negative  if  only  the  cultiva- 
tions were  used.  He  obtained  positive  results  by  mixing  with 
the  cultivations  particles  of  the  pith  of  elder,  and  injecting  this 
mixture  into  the  jugular  vein.  The  result  was  multiple  small 
abscesses,  and  gangrene  of  the  lung.  Injection  of  the  pith  frag- 
ments alone  caused  no  effect.  The  pith  fragments  in  these 
experiments  determined  an  intense  inflammation  in  the  peri- 
bronchial tissues  by  causing  alteration  of  tissue,  thus  preparing 
the  soil  for  the  localization  and  pathogenic  action  of  the  pus  mi- 
crobes.    The  gangrene  of  the  lung  in  man  does  not  follow  in 
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consequence  of  the  croupous  inflammation  caused  by  the  pneu- 
mococcus,  but  its  occurrence  indicates  that  secondary  infection 
has  taken  place  with  one  or  more  varieties  of  pus  microbes,  or 
with  saprophytes. 

In  compound  fractures  of  the  limbs  by  direct  violence,  gan- 
grene, with  or  without  emphysema,  is  a  comparatively  frequent 
complication  when  infection  takes  place,  as  the  death  of  the 
tissues  from  the  trauma,  and  the  nature  of  the  wound,  furnish 
the  most  favorable  conditions  for  the  growth  of  pus  microbes 
and  the  bacilli  of  putrefaction. 

X.  Septicemia, 

Septic  processes  were  among  the  first  to  excite  interest  in  the 
part  played  by  microorganisms  in  disease,  and  it  is  due  to  this 
fact  that  so  much  more  has  been  said  and  written  on  septicaemia 
than  on  any  other  microbic  disease  in  surgery.  Although  some  of 
the  best  pathologists  have  been  diligently  investigating  this  sub- 
ject for  years,  we  still  remain  in  the  dark  concerning  its  true 
etiology,  and  its  relation  to  other  infective  processes.  True 
sepsis  is  looked  upon  as  a  general  infection  from  some  local 
source,  unattended  by  any  gross  pathological  changes.  Some 
writers  have  claimed  the  difference  between  septicaemia  and 
pyaemia  to  be  a  quantitative  and  not  a  qualitative  one,  while 
others  maintained  that  pyaemia  was  a  specific  disease  siii generis, 
and  that  it  was  in  no  wise  related  to  sepsis.  They  resemble 
each  other  so  far,  that  both  are  caused  by  microorganisms. 

History. — The  first  reliable  investigations  into  the  microbic 
origin  of  sepsis  were  made  by  Rindfleisch  in  1866,  and  some- 
what later  by  Klebs,  Recklinghausen,  Waldeyer,  and  liueter. 
Rindfleisch  found  bacteria  in  abscesses,  while  the  researches  of 
Klebs  [Beitrdge  ziir  pathol.  Anatoniie  der  Schussivunden,  Leipzig, 
1872)  initiated  a  new  era  in  the  etiology  of  septic  diseases.  The 
latter  author  differentiated  between  septicaemia  and  pyaemia, 
although  he  claimed  that  putrid  and  septic  infection  were  the 
same.  He  found  in  the  tissues  altered  by  septic  processes,  also 
in  the  lymph  spaces  and  in  the  blood,  a  microbe,  a  round  coccus. 
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isolated  and  in  groups,  which  he  termed  inikrosporon  septiann. 
Rosenbach  {^Microdrganismen  bei  den  Wound-infections  Krank- 
heiten  des  Menschen,  Wiesbaden,  1884)  in  three  cases  of  septi- 
caemia which  he  subjected  to  bacteriological  examination,  found 
the  staphylococcus  pyogenes  aureus  present  each  time  in  the 
pus ;  in  two  of  these  cases  he  isolated  and  cultivated  from  the 
products  of  the  septic  inflammation  the  bacillus  saprogenes.  In 
two  of  the  cases  no  cultivation  could  be  obtained  from  the  blood. 
In  two  cases  of  gangrene,  with  general  septicsemic  symptoms, 
the  microbe  found  was  the  streptococcus  pyogenes.  Intoxica- 
tion symptoms  from  the  introduction  of  putrid  material,  he 
attributed  to  the  presence  of  one  or  more  varieties  of  the  bacillus 
saprogenes,  which  he  designates,  respectively,  Nos.  1,2,  3.  No. 
I  he  cultivated  from  putrid  blood,  and  this  he  believes  to  be 
quite  harmless,  while  the  remaining  two  possess  pyogenic 
properties. 

No.  I.  Large  rods,  which,  cultivated  on  nutrient  agar-agar, 
form  an  irregular  sinuous  streak,  with  a  mucilaginous  appear- 
ance. They  grow  also  v^ry  readily  on  blood-serum,  and  all 
cultivations  yield  the  odor  of  rotting  kitchen  refuse.  It  is  not 
pathogenic. 

No.  2.  Rods  shorter  and  thinner  than  No.  i.  They  develop 
very  rapidly  on  agar-agar,  forming  transparent  drops,  which  be- 
come gray.  They  were  isolated  from  a  patient  suffering  from 
profusely  sweating  feet.  The  cultivations  yielded  a  characteristic 
odor  similar  to  the  last.     They  are  pathogenic. 

No.  3,  Rods  isolated  from  the  putrid  marrow  of  a  case  of 
compound  fracture,  cultivated  on  agar- agar;  an  ash-gray,  almost 
liquid  culture  is  developed,  with  a  strong  characteristic  odor  of 
putrefaction.  Injected  into  the  knee-joint  or  abdomen  of  a 
rabbit,  they  cause  suppurative  inflammation. 

According  to  Chaveau  ("  Septicemic  gangreneuse,"  Piibl.  de 
I'Acad.  de  Med.,  No.  34,  1884),  the  microbe  of  septicaemia  is 
identical  with  the  vibrion  septique  described  by  Pasteur.  Both 
of  these  authors  claim  that  this  microbe  is  anaerobic,  and  Cha- 
veau only  succeeded  in  cultivating  it  in  a  vacuum.  He  made 
many  experiments  on  guinea-pigs,  sheep,  and  horses,  by  inject- 
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ing  the  liquid  contents  of  bullae  which  he  found  in  cases  of  septic 
gangrene.  In  doses  of  one-fifth  of  a  drop  in  guinea-pigs,  and 
from  two  to  four  drops  in  horses,  it  produced  rapid  death.  In 
all  cases  the  necropsy  showed  at  the  point  of  injection  localized 
oedema  and  turbid  serum  in  the  peritoneal,  pleural,  and  peri- 
cardial cavities.  In  the  fluids,  the  microbe  could  always  be 
demonstrated  under  the  microscope.  The  disease  could  be  re- 
produced in  other  animals  by  inoculation  with  the  serous  fluid 
contained  in  any  of  the  serous  cavities.  The  microbe  proved 
less  virulent  when  injected  directly  into  the  circulation.  All 
animals  which  recovered  after  intravenous  injection  were  pro- 
tected against  any  further  subcutaneous  inoculations. 

Gautier  and  others  have  more  abundantly  proved  that  not 
only  after  death,  but  even  during  life,  the  animal  organism,  by 
virtue  of  its  physiological  powers,  is  able  to  elaborate  the  alka- 
loids to  which  the  name  of  leucomaines  has  been  applied,  bodies 
which  are,  many  of  them,  essentially  toxic  in  their  properties, 
and  which  resemble  so  closely  the  poisonous  cadaveric  alkaloids 
to  which  Selmi  first  called  attention. 

Watson  Cheyne  ("  Report  on  Micrococci  in  Relation  to 
Wounds,  Abscesses,  and  Septic  Processes,"  British  Medical 
Journal^  1884,  pp.  553,  559,  645)  asserts  that  the  microbes  of 
sepsis  only  grow  in  loco,  and  act  by  producing  toxic  ptomaines, 
or,  if  they  occur  in  the  blood,  they  do  not  make  emboli ;  they 
are  not  always  cocci,  sometimes  rods. 

At  the  last  meeting  of  the  German  Medical  Congress  {Berl. 
klin.  Wochenschrift,  1888,  No.  18)  Jiirgensen  read  a  paper  on 
krypto-genetic  septico-pyaemia,  in  which  he  referred  to  lOO  cases 
of  this  disease  which  had  come  under  his  own  personal  observa- 
tion, and  in  which  it  was  impo^ible  to  locate  the  source  of 
infection.  The  microbes  found  were  either  streptococci  or  staphy- 
lococci, or  both  together,  in  the  same  patient.  He  stated  that 
the  streptococcus  circulated  in  the  blood,  while  the  staphylo- 
coccus produced  local  processes. 

Vidal  {Gaz.  hebdom..  No.  22,  1888)  has  reported  to  the  Acade- 
mic de  Medecihe  de  Paris  the  results  of  his  studies  of  the  "  forme 
septicemique  pure  "  in  puerperal  fever,  or  typhoid  type  without 
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suppuration.  In  all  of  his  cases  he  found  the  streptococcus 
pyogenes,  and  from  this,  and  the  result  of  his  culture  and  inocu- 
lation experiments,  he  comes  to  the  conclusion  that  it  is  impos- 
sible, in  the  present  state  of  our  knowledge,  to  distinguish 
between  the  various  forms  of  streptococci,  and  that  one  and  the 
same  form  can  set  up  any  of  the  various  forms  of  puerperal 
infection. 

Besser  (Si.  Louis  Medical  and  Surgical  Journal,  1888,  No.  2) 
states  that  he  has  examined  22  additional  cases  of  traumatic 
septicaemia,  and  found  streptococcus  in  every  one  of  them. 
During  the  patient's  life  he  discovered  the  microbe  {a)  in  blood, 
in  4  of  16  cases  examined;  {B)  in  pus  or  fluid  discharge  from  the 
primar}^  focus,  in  17  of  17;  [c)  in  urine,  in  3  of  4,  and  (<^j  in 
sputa,  in  3  of  3  ;  while  after  death  the  microorganism  was  present 
id)  in  blood,  in  7  of  15  ;  {J})  in  organs,  in  16  of  18  ;  and  ic)  in  pus 
or  uterine  discharges,  in  12  of  12.  In  6  of  22  the  staphylococci 
were  simultaneously  detected,  side  by  side  with  masses  of  bac- 
teria of  many  other  species.  In  3  cases,  however,  the  strep- 
tococcus alone  could  be  found.  The  author  supposes  that 
septicaemia  is  produced  solely  by  the  streptococcus.  The  mi- 
crobe itself  penetrates  into  the  organism  but  very  seldom. 

From  the  above  historical  consideration  it  becomes  evident 
that  the  essential  cause  of  septicaemia  has  as  yet  not  been  demon- 
strated. The  streptococcus  pyogenes  has  been  found  most  fre- 
quently in  the  products  of  septic  inflammations,  but  whether 
any  of  the  pus  microbes  alone  are  capable  of  producing  true 
sepsis  remains  to  be  demonstrated  by  future  research.  As  the 
introduction  into  the  circulation  of  the  products  of  putrefaction 
is  followed  by  a  complexus  of  symptoms  which  closely  resem- 
ble septicaemia,  and  as  different  microbes  have  been  cultivated 
from  septic  patients,  it  would  seem  that  this  disease  can  be  pro- 
duced by  any  of  the  microbes  which,  after  their  introduction 
into  the  organism,  have  the  capacity  to  produce  a  sufficient 
quantity  of  poisonous  ptomaines  to  give  rise  to  progressive 
septic  intoxication. 

Artificial  Septicemia  in  Animals. — In  the  latter  part  of  the 
seventeenth   century,  Kircher   and    Leuwenhoek    claimed  that 
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putrid  substances  contained  minute  microscopical  worms  which 
caused  the  putrefaction.  Perty  and  Naegeli  assigned  to  the 
minute  organisms  a  vegetable  origin  instead  of  animalculae,  as 
had  been  previously  done,  and  they  were  classified  under  the 
name  of  schizomycetes.  In  1857,  Pasteur  made  the  important 
discovery  that  specific  agents  are  the  cause  of  the  various 
forms  of  fermentation  and  putrefaction.  No  discovery,  perhaps, 
attracted  such  universal  and  deep  attention  as  Pasteur's  theory 
of  fermentation.  This  theory  was  strengthened  somewhat  later 
by  Lemaire's  observation,  that  all  fermentative  changes  in  fluids 
are  suspended  on  the  addition  to  the  fluids  of  phenic  acid,  from 
which  he  concluded  that  fermentation  must  be  due  to  living 
organisms.  As  for  a  long  time  all  septic  affections  were  sup- 
posed to  be  caused  by  a  process  of  fermentation  and  putrefac- 
tion, these  theories  led  to  a  diligent  search  for  microorganisms 
in  the  fluids  of  the  septic  patients,  and  to  experimentation  on 
animals  with  putrid  substances.  Koch,  in  his  great  work  on 
wound-infective  diseases,  published  in  1878,  described  two  dis- 
tinct varieties  of  septicaemia,  one  in  mice,  the  other  in  rabbits.  In 
fifty-four  infected  mice  he  found  small  bacilli  in  the  interior  of 
the  white  blood-corpuscles,  and  also  in  the  capillaries  after  they 
were  set  free  by  the  destruction  of  the  corpuscles.  They  were 
also  found  in  the  serous  cavities  and  in  the  lymphatic  glands  and 
vessels.  The  bacillus  of  mouse  septicaemia  v/as  found  very  diffi- 
cult to  cultivate,  and  Koch  flrst  succeeded  in  cultivating  it  upon 
a  composition  of  gelatine  with  the  aqueous  humor  of  the  eye  of 
the  ox.  The  growth,  however,  was  very  feeble,  and  successive 
cultivations  upon  the  same  soil  were  uncertain.  Later,  Loeffler 
succeeded  better  with  a  nutrient  medium  composed  of  infusion 
of  meat,  to  which  was  added  i  per  cent,  of  peptone  and  0.6 
per  cent,  of  common  salt,  the  whole  rendered  faintly  alkaline 
with  sodium  phosphate.  The  bacilli  appeared  upon  this  clear 
and  transparent  soil  as  opacities  upon  its  surface.  In  rabbits  he 
found  large  oval  micrococci  free  in  the  capillaries.  The  progres- 
sive character  of  septicaemia  was  well  shown  by  Koch  and  Da- 
vaine  in  rabbits,  as  the  latter  could  cause  rapid  death  by  injecting 
a  single  drop  of  a  mixture   prepared  by  adding  to  a  quantity  of 
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blood  of  a  rabbit  which  had  died  inoculated  with  a  twenty-fourth 
generation,  diluted  with  one  trillion  times  its  quantity  of  pure 
water. 

Darwin  believed  that  septicaemia  could  be  produced  in  a  more 
and  more  virulent  form  with  every  successive  inoculation  from 
animal  to  animal  by  the  intensity  of  the  virus  being  increased 
by  passing  through  different  media.  Buchner  even  went  so  far 
as  to  claim  that  perfectly  harmless  bacteria  might  thus  be  made 
to  assume  pathogenic  qualities.  Koch  and  his  pupils  took  a 
most  decided  stand  against  such  mutability  of  form,  or  action  of 
any  bacteria. 

Cozze  and  Feltz  {Recherches  experimentales  siiv  la  presence  des 
infusoirs  dans  les  maladies  infectieuses,  Strassburg,  1 866)  produced 
sepsis  in  animals  by  injecting  putrid  substances  directly  into  the 
circulation,  and  could  not  only  demonstrate  the  presence  of 
bacteria  in  the  blood,  but  were  able  to  propagate  the  disease 
from  one  animal  to  another. 

Gaffky  ("  Experimentell  erzeugte  Septicsemie,"  etc.,  Mitthei- 
lungen  aiis  dein  Kaiserl.  Gesiindheitsamte ,  B.  i,  p.  80)  investigated 
Davaine's  septicaemia  experimentally.  He  procured  the  infec- 
tion by  using  water  from  a  stagnant  river,  and,  by  continually 
controlling  the  experiments  with  the  microscope,  using  Koch's 
methods,  and  working  only  with  pure  cultures,  he  was  able  to 
prove  beyond  a  doubt  that  the  theories  of  progressive  virulence 
of  bacteria  were  untenable.  He  showed  that  the  highest  degree 
of  virulence  was  already  attained  in  the  second  generation.  He 
showed  that  the  wrong  conclusions  were  due  to  impurification 
in  the  experiments,  and  that  when  the  proper  precautions  are 
taken  in  the  process  of  sterilization  to  prevent  the  admixture  of 
other  microdrganisms,  the  introduction  of  one  kind  always  pro- 
duces in  the  same  animal  the  same  definite  specific  result.  The 
most  interesting  conclusions  to  be  drawn  from  the  experiments 
in  Koch's  laboratory,  point  to  the  fact  that  septicaemia  is  only  a 
general  term  which  includes  a  number  of  morbid  processes,  and 
this  is  well  illustrated  by  the  injection  into  the  tissues  of  the 
"vibriones  septiques"  of  Pasteur.  Surface  inoculation  with  these 
bacilli  produced  no  effect,  their  pathogenic  influence  became 
only  evident  after  injections  into  the  subcutaneous  connective 
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tissue.  Gaffky  found  that  this  bacillus  grows  most  readily 
upon  potato.  Koch  applied  to  the  condition  produced  by  this 
bacillus  the  term  "  malignant  oedema."  A  minute  quantity  of 
these  bacilli,  taken  from  a  second  potato — that  is,  a  second 
generation — injected  under  the  skin  of  a  guinea-pig  proved  fatal 
on  the  second  day  with  all  the  usual  signs  of  malignant  oedema 
and  septic  intoxication.  This  bacillus  is  not  only  contained  in 
stagnant  water,  but  can  also  be  obtained  from  garden  earth. 

Sternberg  ("  Induced  Septicaemia  in  the  Rabbit,"  American 
Journal  of  the  Medical  Sciences,  July,  1882)  produced  marked 
septicsemia  in  rabbits  by  injecting  subcutaneously  his  own  saliva 
in  small  doses.  Injections  of  1.25  to  1.75  c.cm,  with  few  excep- 
tions produced  death,  usually  within  forty-eight  hours.  The  con- 
stant and  characteristic  lesion  found  was  a  diffuse  cellulitis,  or 
inflammatory  osdema,  extending  in  all  directions  from  the  point 
of  injection,  attendant  with  an  abundant  exudation  of  bloody 
serum  swarming  with  micrococci.  Hemorrhagic  extravasations 
in  the  connective  tissue  and  in  various  organs  were  of  frequent 
occurence,  and  changes  in  the  liver  and  spleen,  such  as  are 
common  to  quickly  fatal  septic  diseases,  were  commonly  found. 
The  disease  could  be  communicated  by  dipping  a  hypodermic 
needle  in  the  blood  of  a  rabbit  just  dead  as  the  result  of  an  in- 
jection of  saliva  and  inoculating  a  healthy  rabbit;  a  rapidly  fatal 
septicaemia  was  produced.  Ogston  states  that  in  cases  of  septi- 
caemia in  man,  micrococci  are  present  in  the  blood,  and  a-re  ex- 
creted in  a  living  state  in  the  urine.  This  statement  has  been 
confirmed  by  Eiselsberg,  who  examined  the  blood  of  almost  all 
cases  in  Billroth's  clinic  which  were  suffering  from  septic  fever, 
and  was  able  to  demonstrate  the  presence  of  staphylococci  and 
streptococci,  most  frequently  of  staphylococcus  pyogenes  albus, 
in  the  blood,  and  yet  apparently  no  abscesses  formed. 

Dowdeswell  ("Report  on  Experimental  Investigations  on  the 
Intimate  Nature  of  the  Contagion  in  certain  Acute  Infective 
Diseases,"  Britisli  Medical  Journal,  July  19,  1884)  has  made 
numerous  experiments  to  determine  the  nature  of  Davaine's  sep- 
ticaemia of  rabbits,  and  Pasteur's  septicaemia  of  guinea-pigs. 
The  former  were   made  by  injecting  subcutaneously  five  drops 
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of  putrid  ox  blood.  If  infection  was  produced,  which  was 
generally  the  case,  death  followed  within  forty  hours ;  charac- 
teristic textural  changes  in  organs  were  not  found.  One  drop 
of  blood  from  infected  animals  caused  the  death  of  a  second 
animal.  Blood  from  the  second  animal,  diluted  from  10  to  100,000 
times,  produced  a  fatal  effect  in  from  twenty-four  to  twenty-seven 
hours.  Blood  from  the  sixth  generation  was  diluted  ten  million 
times,  and  still  produced  a  fatal  sepsis  on  being  injected  subcu- 
taneously ;  while  a  drop  diluted  one  hundred  million  times 
produced  septicaemia  in  some  animals  and  a  localized  suppura- 
tion in  others.  The  microbe  appeared  in  the  blood  as  small  rods 
usually  arranged  in  pairs.  Pasteur's  septicaemia  of  guinea-pigs 
was  induced  by  injecting  into  the  peritoneal  cavity  a  few  drops 
of  putrid  blood  pure,  or  mixed  with  diluted  ammonia.  Serum, 
present  in  the  abdominal  cavities  of  animals  which  had  died  of 
this  disease,  in  quantities  of  0.005  to  0.022  c.cm.  injected  into 
the  peritoneal  cavity  of  a  second  animal  produced  death  from 
sepsis,  while  one-tenth  of  the  quantity  required  to  induce  fatal 
sepsis  proved  harmless.  The  virulence  of  this  form  of  septicae- 
mia is,  therefore,  less  than  that  of  Davaine's  rabbit  septicaemia. 
The  bacillus  which  was  found  in  the  serous  fluid  resembled  the 
bacillus  of  malignant  oedema  described  by  Koch.  The  bacillus 
when  cultivated  upon  a  solid  nutrient  medium  produced  spores. 
In  all  of  the  experiments  on  animals  with  septic  miroorganisms, 
a  certain  interval  of  time  elapsed  between  the  inoculation  and 
the  first  appearance  of  symptoms  indicating  the  presence  of 
septicaemia.  Another  constant  feature  of  artificial  septicaemia, 
produced  by  the  introduction  of  septic  blood,  products  of  the 
septic  process,  or  cultivations  from  either  of  these,  is  that  the 
symptoms  became  more  intense  as  the  disease  progressed  ;  both 
of  these  facts  are  positive  proofs  that  the  active  agents  which 
caused  the  septicaemia  are  reproduced  in  the  body,  and  that  the 
beginning  of  the  disease  takes  place  as  soon  as  a  certain  amount 
of  virus  has  been  formed  in  the  body,  and  the  intensity  of  the 
symptoms  is  proportionate  to  the  quantity  of  infective  material 
circulating  in  the  blood — in  other  words,  septicaemia  caused  by 
the  introduction  into  the  organism  of  living  septic  germs  is  noted 
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for  its  progressive  character,  resembling,  in  this  respect,  perfect 
true  septicsemia  as  we  observe  it  at  the  bedside ;  differing  thus 
entirely  from  another  clinical  form  of  septicaemia  which  is  caused 
by  the  introduction  into  the  circulation  of  preformed  toxic  sub- 
stances, and  which  has  been  designated  by  Matthews  Duncan  as 
saprsmia.  This  form  of  septicaemia  I  will  illustrate  by  reference 
to  the  experiments  which  have  been  made  for  the  purpose  of 
studying 

Septic  Intoxicatio7i  in  Animals  by  the  Introduction  of  Putrid 
Sjibstances. 

That  putrid  substances  injected  directly  into  the  circulation 
produce  symptoms  of  septic  intoxication  has  been  known  for 
a  long  time,  and  the  extensive  researches  of  Panum  threw 
additional  light  on  this  subject.  It  was  believed  that  putrid 
material  when  introduced  into  the  organism  induced  a  process 
of  fermentation  to  which  were  attributed  the  most  constant  post- 
mortem appearances  found  in  septicsemic  subjects — fluidity  of 
the  blood  and  softening  of  the  tissues.  That  these  changes 
were  not  necessarily  caused  by  the  action  of  living  microorgan- 
isms was  determined  by  experiments,  as  the  introduction  of 
putrid  blood,  or  meat  infusion  that  had  been  boiled  for  a  consid- 
erable length  of  time,  produced  toxic  symptoms,  and,  when  a 
sufficient  quantity  was  used,  death  and  identical  pathological 
changes  in  the  blood  and  tissues  as  in  cases  of  true  sepsis.  A 
step  in  advance  in  the  study  of  the  action  of  putrid  substances 
was  made  by  the  discovery  of  the  ptomaines  in  an  exhumed 
body  by  Selmi  in  1872.  The  ptomaines  isolated  by  Selmi  were 
volatile  alkaloids  which  were  sepaFated  from  a  body  some  time 
after  death.  Gautier,  independently  of  Selmi,  and  about  the 
same  time,  made  the  same  observations,  but  believed  that  the 
toxic  substances  were  volatile,  and  that  in  their  action  they 
resembled  the  narcotics  morphine  and  atropine,  and  were  more 
closely  allied  to  the  alkoloid  extracted  from  poisonous  mush- 
rooms. 

Semmer  ("  Putride   Intoxication  und  septische  Infection,  Me- 
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tastatische  Abscesse  unci  Pya^mie,"  Virchow's  Archiv,  B.  83) 
gives  an  account  of  the  action  of  septic  substances  as  studied 
experimentally  by  Guttmann  in  the  pathological  department  of 
the  Veterinary  School  at  Dorpa.t.  The  experiments  were  made 
with  putrid  substances,  products  of  inflammation,  septic  blood, 
and  cultivations  of  septic  bacteria.  These  researches  showed 
that  a  chemical,  putrid  poison  is  formed  in  putrefying  substances, 
and  that  a  certain  quantity  of  such  poison  produces  symptoms 
of  sepsis  and  death  in  animals.  The  blood  of  animals  killed 
with  such  putrid  poison  was  found  to  possess  no  infective  quali- 
ties, and  the  usual  putrefactive  bacteria  are  destroyed  in  the 
blood,  and  only  appear  again  after  the  death  of  the  animal.  It 
was  claimed,  even  at  this  time,  that  the  bacteria  elaborate  the 
poison,  as  experiments  made  with  cultivations  grown  outside  the 
body  produced  the  same  effects.  Another  conclusion  arrived  at 
was  that  putrid  substances  administered  subcutaneously  may 
produce  gangrene,  phlegmonous  inflammation,  or  erysipelas, 
according  to  the  stage  of  the  putrefaction,  temperature,  culture- 
soil,  etc.  The  infective  material  was  never  found  in  the  blood, 
but  always  in  the  products  of  the  inflammation.  A  sharp  dis- 
tinction was  made  between  contagious  septicemia  and  putrid 
intoxication.  It  was  clearly  stated  that  true  septicaemia  is 
always  preceded  by  a  stage  of  incubation  and  that  its  contagium 
is  destroyed  by  boiling,  putrefaction,  and  germicides. 

Bergmann  {Das  putride  Gift,  etc.,  Dorpat,  1866)  isolated  from 
putrid  blood  a  crystallizable  chemical  substance  which  he  called 
sepsin,  which  when  injected  into  animals  produced  a  complexus 
of  symptoms  resembling  true  sepsis,  with  this  important  differ- 
ence, however,  that  as  soon  as  the  toxic  substance  reached  the 
circulation  the  maximum  symptoms  were  observed,  and  if  the 
animal  recovered  from  the  immediate  effects  of  the  intoxication, 
it  recovered  showing  that  the  disease  induced  resulted  from  the 
introduction  of  a  preformed  poison,  and  on  this  account  was  not 
progressive.  Later,  Hiller("  Die  Lehre  von  der  Fiiulniss,"  Cen- 
tralblatt  f.  Oiiriirgie^  1876)  produced  a  similar  affection  with 
ferments.  Bergmann  and  Angerer  {^Das  VerJialtniss  der  Fer- 
ment-Intoxication  ziir  Septiccemie,  Festschiift  zur  Feier  des  300 


I20       SURGICAL    RELATIONS    OF    MICRO-ORGANISMS. 

jdJmgen  Bestehens  der'  Jul.  Maximilian  Universitdt.  Wiirzburg, 
1882)  produced  a  condition  in  animals  resembling  septicaemia 
by  injecting  into  the  circulation  pepsin  and  pancreatin.  When 
death  occurred  after  intravascular  injections  of  these  ferments, 
fibrinous  deposits  were  found  in  the  heart  and  pulmonary  vessels : 
these  experiments  were,  therefore,  confirmatory  of  the  observa- 
tions previously  made  by  Edelberg  and  Birck,  who  had  shown 
that  the  injection  of  putrid  substances  into  the  circulation  mate- 
rially increased  the  free  fibrin  ferment  in  the  circulating  blood. 

Blumberg  (Virchow's  Archiv,  B.  lOO,  Heft  3)  concluded  from 
his  numerous  experiments  on  animals  that  the  symptoms  which 
follow  an  injection  of  putrescent  material  into  the  circulation  are 
not  always  constant;  that,  in  fact,  extreme  prostration,  high 
temperature,  rapid  pulse  and  respiration,  are  the  only  constant 
symptoms  found.  The  same  author  also  confirmed  the  state- 
ment that  the  blood  of  patients  dying  from  putrid  intoxication 
contained  no  microorganisms. 

Frankel  ("Ueber  Microorganismen  der  Chir.  Infections- Krank- 
heiten,"  Wiener  med.  Wochenschrift,  1885,  B.  xxxv.)  found  but 
few  micrococci  in  the  blood  of  septicaemic  patients,  and  observed 
that  they  greatly  increased  after  death ;  but,  after  the  lapse  of 
some  further  time,  altogether  disappeared,  thus  also  confirming 
a  fact  previously  known,  that  putrefaction  destroyed  septic 
germs.  These  observations  may  tend  to  harmonize  the  dis- 
crepancy of  opinion  growing  out  of  the  different  results  obtained 
by  different  experimenters  by  injections  of  putrid  substances,  as 
some  of  the  fluids  may  have  contained  an  abundance  of  living 
microorganisms,  while  others  may  have  been  rendered  sterile 
by  age,  owing  to  advanced  putrefaction. 

Brieger  ("  Giftige  Producte  der  JFaulniss-bacterien,"  Berliner 
klin.  Wochenschrift,  1884,  No.  14)  and  Maas  ("  Fiiulniss-alcaloide," 
Fortschritte  der  Medicin,  1883)  have  rendered  valuable  service 
in  the  chemical  isolation  of  ptomaines  from  putrid  substances, 
and  the  results  of  their  inoculation  experiments  established 
more  firmly  the  fact  of  putrid  intoxication  by  ptomaines.  The 
number  of  bacteria  in  rabbits  killed  by  septic  infection  is  so 
great,  that   death   may  ensue  from  simple   mechanical   causes 
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while,  ill  fatal  cases  of  sepsis  in  man,  the  number  is  often  so 
small  that  it  seems  natural  to  suppose  that  the  microorganisms 
are  capable  of  producing  some  poisonous  substance  which 
destroys  the  patient  before  they  have  time  to  multiply  to  the 
extent  observed  in  the  septicaemia  of  rabbits  and  mice. 

Hauser  (  Ueber'  Fliulniss-bacterien  unci  deren  Beziehimg  zitr 
SepticcBinie,  Leipzig,  1885)  succeeded  in  isolating  three  kinds  of 
schizomycetes  from  a  putrid  meat  solution,  which  he  called, 
respectively,  proteus  vulgaris,  mirabilis,  and  Zenkeri,  He 
claimed  that  all  of  them  changed  their  form  during  their 
growth,  appearing  at  different  times  as  cocci,  long  and  short 
rods,  vibriones,  spirilli,  etc.  The  variety  in  form,  he  claims, 
was  influenced  by  the  nature  of  the  culture  substance.  All 
these  bacteria  are  putrefactive  agents  and  the  proteus  vulgaris 
and  mirabilis  are  most  frequently  present.  The  experiments 
were  made  by  removing  organs,  or  part  of  organs,  from  animals 
immediately  after  death,  and  placing  them  in  sterilized  vessels, 
where  they  were  inoculated  with  pure  cultivations  of  the  proteus. 
A  sterilized  emulsion  of  boiled  meat  and  eggs,  inoculated  with 
a  culture  of  the  three  kinds  of  proteus,  was  transformed  into  a 
putrescent  mass  in  a  short  time.  That  this  change  was  not 
caused  by  a  preformed  putrefactive  ferment  was  proved  by  the 
fact  that  when  the  decomposed  mass  was  filtered  through  clay 
cells  the  filtrate  did  not  produce  the  same  effect.  A  small 
amount  of  the  putrescent  fluid  injected  into  the  tissues  of  animals 
produced  intense  symptoms  of  intoxication  and  sometimes  death 
within  an  hour.  Injections  into  the  subcutaneous  tissue  of 
rabbits  of  a  pure  culture  of  the  proteus  vulgaris  and  mirabilis 
not  infrequently  caused  extensive  abscesses.  An  alcoholic 
extract  of  the  putrid  meat  proved  less  toxic,  but  a  large  quantity 
also  produced  sepsis  and  death. 

Rosenberger  ("  Experimentelle  Studien  iiber  Septicaemie," 
Centralblatt  f.  d.  med.  Wiss.,  1882,  No.  4)  studied  experiment- 
ally on  rabbits  the  effect  of  injections  of  putrid  blood.  In  one 
series  of  experiments  he  simply  injected  the  putrid  material,  in 
another  he  boiled  the  fluid  before  injecting  it.  The  result  was 
the  same — typical  septicaemia,  only  that  the  animals  infected  with 
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the  boiled  material  required  a  larger  dose  and  did  not  succumb 
so  rapidly  to  the  sepsis.  Microscopical  examination  of  the 
blood  and  culture  experiments  yielded  the  same  results  :  the 
presence  of  bacteria  and  their  growth  upon  culture  media.  He 
is  of  the  opinion  that  in  septicaemia  bacteria  are  not  the  first 
or  the  essential  etiological  condition,  but  believes  that  under 
certain  circumstances  innocent  bacteria  which  may  exist  in  the 
body  are  transformed  within  twenty-four  to  forty-eight  hours 
into  specific  septic  bacteria.  In  his  experiments  he  attributed 
the  occurrence  of  sepsis  to  the  introduction  of  the  septic  poison, 
boiled  or  unboiled.  The  most  interesting  proof  that  true  pro- 
gressive sepsis  is  not  the  result  of  the  introduction  into  the 
circulation  of  the  products  of  putrefaction,  but  of  pathogenic 
germs,  has  been  furnished  by  Tiegel  (Dissertation,  Bern,  1871). 
By  injecting  putrid  fluids  into  animals  he  produced  true  pro- 
gressive septicsemia.  He  then  resorted  to  filtration  of  the  fluid 
through  clay  cells,  so  as  to  separate  from  it  any  organic  germs 
it  might  contain,  and  showed  that  fluid,  thus  treated,  was  ren- 
dered perfectly  sterile,  and  that,  when  injected,  it  produced  only 
putrid  intoxication  and  no  progressive  sepsis. 

Septicsemia  in  man  corresponds  with  the  two  forms  produced, 
experimentally,  in  animals:  i.  True  progressive  septicsemia, 
caused  by  the  introduction  of  microbes  into  the  tissues,  where 
they  multiply  and  later  reach  the  blood  ;  where  mural  implan- 
tation and  capillary  embolism  and  thrombosis  take  place,  which 
directly  interfere  with  the  proper  nutrition  and  function  of 
important  organs,  and  where  the  septic  intoxication  is  caused 
by  the  formation  of  ptomaines  in  the  organism.  For  this  form 
of  sepsis  Neelsen  ( Verhandl.  der  Deiitschen  Gesellscliaft  f.  Chi- 
mrgie,  1884)  has  suggested  the  ,name  acute  mycosis  of  the 
blood,  to  distinguish  it  from  the  second  form — 2.  Saprsemia, 
putrid  intoxication,  or,  as  Neelsen  terms  it,  toxic  mycosis  of  the 
blood,  in  which  few  or  no  microbes  are  found  in  the  blood,  and 
in  which  death  is  due  entirely  to  the  presence  of  ptomaines.  In 
the  first  variety  it  seems  that  the  infection  is  generally  due  to 
the  presence  of  pus  microbes  which  either  reach  the  circulation 
directly    by   permeating    the    vessel    wall,    or    enter    indirectly 
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Micrococcus  growth  in   the  capillaries  of  the   lungs   in  a  case  of 
puerperal  sepsis,  after  septic  thrombosis  of  the  internal  spermatic  vein. 
a.  Filling  the  capillaries. 
/>.  Rupture  of  one  of  them. 
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through  the  lymphatic  channels.  The  latter  mode  of  infection 
gives  rise  to  the  most  acute  and  fatal  form  of  septic;cmia. 
Sapr.tmia,  or  putrid  intoxication,  represents  that  form  of  septic- 
aemia in  animals  in  which  a  preformed  toxic  agent,  as  boiled  putrid 
substances  or  a  toxic  alkaloid,  is  injected  into  the  circulation, 
and  in  which  the  maximum  symptoms  are  reached  as  soon  as  the 
poison  has  become  mixed  with  the  blood.  This  form  of  sepsis 
may  be  caused  by  any  microbes,  otherwise  harmless,  or  only 
with  slight  pathogenic  properties,  as  the  bacilli  of  putrefaction, 
which  cause  putrefaction  in  any  dead  tissue,  as,  for  instance,  a 
blood  clot  or  contused  tissue;  and  the  symptoms  arise  as  the 
ptomaines  are  absorbed,  and  are  proportionate  to  the  amount 
absorbed,  and  subside  with  the  cessation  of  absorption  and  their 
elimination  through  some  of  the  excretory  organs. 

Sep  tico-pycB  m  ia . 

Septico-pyaemia  is  a  condition  in  which  the  symptoms 
indicate  the  presence  of  both  septicaemia  and  pyaemia,  and 
in  which  the  post-mortem  appearances  point  to  septic  and 
purulent  infection.  Leube  ("  Zur  Diagnose  der  spontanen  Sep- 
tico-pyaemie,"  Deiitsches  ArcJiiv  f.  klin.  medicin,  B.  22,  p.  335) 
first  described  this  affection  and  called  it  spontaneous,  because  he 
was  unable  to  trace  the  source  of  infection  from  without  in  the 
cases  which  came  under  his  observation.  Litten  ("Ueber  septische 
Erkrankungen  interner  Art,  namentlich  hamorrhagische  Sepsis 
intcmdi'' Zeitschrift f.  klin.  Medicin,  B.  2),  on  the  other  hand,  was 
always  able,  in  his  cases,  to  locate  the  infection-atrium,  but  the 
primary  infection  at  the  time  acute  symptoms  appeared  had 
either  disappeared  or  its  location  could  only  be  ascertained  by 
a  most  careful  examination.  Jiirgensen  (^Berliner  kliii.  WocJien- 
schrift,  No.  18,  1888)  calls  it  "  Krypto-genetic  Septico-pyaemia," 
as  he  was  unable  to  find  a  tangible  infection-atrium.  He  gave 
an  account  of  one  hundred  cases  which  had  come  under  his  own 
personal  observation.  The  patients  were  usually  attacked  first 
with  an  angina,  and,  as  this  stage  was  generally  attended  by 
a  chill  and  a  general  feeling  of  malaise,  the  patients  usually 
attributed  it  to  a  cold.     In  most  cases  the  g-eneral  infection  was 
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announced  by  a  severe  chill.  Rapid  loss  of  strength  was  one 
of  the  most  prominent  symptoms,  so  that  in  a  very  few  days  the 
patients  became  utterly  prostrated.  The  symptoms  which  pointed 
to  local  processes  during  life  were  referred  most  frequently  to 
the  lungs,  liver,  spleen,  pleura,  heart,  and  the  long  bones. 
Whether  the  primary  infection  occurred  through  the  pharynx, 
where  the  first  symptoms  were  manifested,  could  not  be 
definitely  ascertained.  In  the  acute  cases,  the  symptoms  were 
grave  from  the  beginning  and  increased  as  the  infection  pro- 
gressed, while,  in  chronic  cases,  infection  is  maintained  from 
some  suppurating  focus,  and  the  disease  may  become  prolonged 
for  several  years.  Subcutaneous  and  retinal  hemorrhagic  ex- 
travasations were  frequently  observed.  The  post-m.ortem  exami- 
nation revealed  suppuration  in  some  of  the  internal  organs  and 
vascular  conditions  which  are  found  in  cases  of  sepsis.  These 
cases  may  be  compared  with  acute  suppurative  osteomyelitis, 
where  often  the  most  careful  inquiry  and  the  most  scrutinizing 
examination  fail  in  furnishing  reliable  evidences  for  locating  the 
primary  source  of  infection.  It  is  possible  that  the  pus  microbes 
have  gained  entrance  through  an  intact  mucous  surface,  or 
through  the  skin,  and  that  they  have  remained  in  a  latent  con- 
dition until  a  locus  minoris  rcsistenticE  is  created  somewhere  in 
the  body,  where  they  localize  in  a  soil  prepared  for  their  growth 
and  multiplication,  or,  what  is  more  likely  the  case,  they  entered 
through  an  abrasion  or  slight  lesion,  which  may  have  been 
so  insignificant  that  the  patient  himself  failed  to  notice  it.  and 
produced  no  symptoms  until,  by  accident  or  disease,  a  proper 
soil  was  prepared  for  the  initiation  of  an  acute  attack  in  one  or 
more  of  the  internal  organs. 

XI.  Pyaemia, 

The  presence  of  pyaemia  in  over-crowded  and  badly  venti- 
lated hospitals  during  the  time  before  the  antiseptic  treatment 
of  wounds  came  into  use,  gave  rise  to  a  general  belief  that  the 
disease  was  due  to  a  specific  cause,  and  ever  since  bacteriology 
became  a  science  dilifrent  search  has  been  made  to  demonstrate 
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its  specific  microbic  origin.  Since  th^  discovery  of  the  mi- 
crobes of  suppuration,  new  light  has  been  shed  upon  the 
etiology  and  pathology  of  this  disease.  Bacteriological  studies 
of  pyemic  products  have  shown  that  one  or  more  kinds  of  pus 
microbes  are  always  present,  thus  establishing  the  direct  rela- 
tionship between  a  suppurating  process  in  some  part  of  the 
body,  and  the  development  of  metastatic  or  pya^mic  abscesses. 
Clinical  experience  has  only  corroborated  the  scientific  inves- 
tigations of  this  subject,  inasmuch  as  it  has  shown  that  the 
frequency  of  its  occurrence  has  been  diminished  in  proportion 
to  the  lessening  of  suppurative  inflammation  in  wounds  under 
the  antiseptic  management  of  traumatic  injuries  and  internal 
suppurating  lesions.  We  are  justified  upon  the  basis  of  well- 
established  facts  in  claiming  that  pyaemia  is  not  a  disease  per 
se,  but  that  its  occurrence  depends  upon  an  extension  of  a  sup- 
purative process  from  the  primary  seat  of  infection,  and  sup- 
puration in  distant  organs  by  the  transportation  of  emboli 
infected  with  pus  microbes  through  the  systemic  circulation. 
The  distant,  or  metastatic  abscesses  contain  the  same  microbes 
which  are  found  in  the  wound  secretions  or  the  abscess  from 
which  the  general  purulent  infection  took  place.  Experiments 
have  shown  that  a  culture  of  pus  microbes  from  a  furuncle  may 
produce  pyemia  in  animals,  and  that  the  microbes  cultivated 
from  a  pyaemic  abscess  when  injected  under  the  skin  of  an 
animal  cause  only  a  localized  suppurative  inflammation  without 
any  general  symptoms. 

Af'tificial  Production  of  Pycemia  in  Animals. 

Koch  (  Untersiiclumgen  uber  die  Aetiologie  der  Wimdhifections 
Kratikheiten,  Leipzig,  1878)  produced  typical  pyaemia  in  rabbits 
by  injecting  a  putrid  fluid,  obtained  by  maceration  of  the  ear  of  a 
mouse,  into  the  subcutaneous  connective  tissue  in  the  inguinal 
region.  A  large  abscess  was  found  at  the  point  of  injection  and 
numerous  metastatic  abscesses  in  the  internal  organs.  In  the 
pus  of  these  abscesses  he  found  a  micrococcus  which  he  consid- 
ered as  characteristic  of  this  affection. 

Klein  {Microorganisms  and  Disease,  1885)  described  a  micro- 
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COCCUS  of  pyaemia  in  mice.  Certain  cocci  which  were  present 
in  pork  broth  proved  fatal  to  mice  in  about  a  week,  producing^ 
purulent  inflammation  at  the  point  of  injection  and  metastatic 
abscesses  in  the  lungs.  Fresh  inoculations  in  mice  again  pro- 
duced a  fatal  result  with  pyeemic  symptoms. 

Pawlowsky  found  that,  by  the  simultaneous  injection  of  steril- 
ized cinnabar,  and  of  cultivations  of  staphylococcus  pyogenes 
aureus  into  the  circulation,  he  produced  abscesses  in  various 
organs — in  fact,  the  typical  picture  of  pyaemia.  The  presence 
of  particles  of  foreign  bodies  rendered  material  aid  in  the 
development  of  metastatic  abscesses,  as  the  mere  arrest  of  pus 
microbes  in  the  circulation  without  them,  as  a  rule,  is  not  sufficient 
of  itself  to  lead  to  the  production  of  true  pyaemia.  In  rabbits, 
even  the  introduction  of  a  large  quantity  of  a  culture  of  pus 
microbes  into  the  circulation  does  not  produce  pyaemia.  Twenty- 
four  hours  after  the  injection  the  microbes  maybe  found  in  large 
numbers  in  the  pulmonary  and  other  capillaries,  but  after  forty- 
eight  hours  they  have  all  disappeared  from  the  circulation.  If 
the  cocci  are  suspended  in  an  embolus,  this  latter,  by  producing 
alteration  in  the  endothelia  of  the  bloodvessels  in  which  it  has 
become  impacted,  produces  a  locus  minoris  resistenticB  favorable 
to  the  growth  of  germs.  In  the  experiments  of  Pawlowsky,  the 
particles  of  cinnabar  acted  upon  the  endothelia  lining  the  cap- 
illary vessels  in  the  same  manner  as  the  fragments  of  a  thrombus 
by  impairing  the  local  nutrition  of  the  tissues  at  the  point  of 
impaction.  If  pyaemia  is  produced  in  guinea-pigs,  or  mice,  with 
infectious  pus,  or  with  a  pure  cultivation  of  the  same,  the  same 
local  conditions  are  produced  which  invariably  precede  the  de- 
velopment of  pyaemia  in  man.  Some  of  the  veins  at  the  seat 
of  primary  infection  are  invaded  by  pus  microbes  and  become 
blocked  by  a  thrombus,  this  thrombus  undergoes  puriform  soft- 
ening, small  fragments  containing  pus  microbes  become  detached, 
and  are  washed  away  and  enter  the  general  circulation  as  emboli, 
which,  when  they  become  arrested,  establish  independent  centres 
of  suppuration.  In  such  cases  the  pus  microbes  are  present  in 
the  blood,  in  the  tissues  around  the  abscess,  and  in  all  purulent 
collections. 
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The  Relations  of  Pus  Microbes  to  Pycemia  in  Man. 

Rosenbach  {Microorganismen  bei  den  Witndinfections  Krank- 
heitcn  des  Menschen,  Wiesbaden,  1884)  examined  six  cases  of 
typical  pyaemia  with  a  view  to  determine  the  nature  of  the 
microorganisms  present  in  pyaemic  patients.  He  found  the 
streptococcus  pyogenes  present  in  the  blood  and  metastatic 
deposits  in  five  of  them  ;  in  two  of  these  cases,  staphylocci  were 
also  present,  although  fewer  in  number.  In  only  one  of  them 
he  found  staphylococci  alone,  and  this  case  recovered. 

Pawlowsky  ("Beitriige  zur  Aetiologie  der  Pysemie,"  CentraL- 
blatt  f.  d.  med.  Wissen.,  1887,  Nos.  24,  25)  made  a  bacteriological 
examination  of  the  pus  of  metastatic  abscesses  in  five  cases  of 
pyaemia.  In  four  cases  he  found  the  staphylococcus  pyogenes 
aureus,  and  in  the  fifth  case,  which  was  remarkable  for  the  extent 
of  the  joint  complications,  he  found  the  streptococcus  pyogenes. 
Hfe  believes  that  the  staphylococcus  aureus  is  the  usual  cause  of 
pyaemia,  and  especially  of  that  form  characterized  by  multiple 
abscesses  in  the  internal  organs.  Large  cultures  of  this  coccus 
suspended  in  water  and  injected  subcutaneously  in  rabbits  caused 
death,  and  at  the  necropsy  multiple  abscesses  were  found.  He 
believes  that  pyaemia  in  man  occurs  when  disturbances  in  the 
circulation  are  present,  so  that  floating  cocci  find  places  for 
localization  within  the  bloodvessels.  He  produced  these 
disturbances  artificially  by  making  intravenous  injections  of 
cinnabar,  and  ascertained  that  the  presence  of  the  granular 
material  determined  the  localization  of  the  microbes. 

Besser,  of  St.  Petersburg,  writes  in  Wratch  (St.  Loins  Medical 
Journal,  May  2,  1888,  Nos.  19  and  20)  that  he  has  examined, 
bacteriologically,  blood,  pus,  and  parenchymatous  fluid  from 
organs  in  23  cases  of  pyaemia.  In  8  cases,  the  staphylococci 
albi  and  aurei  were  found;  in  14,  the  streptococci;  and  in  i,  the 
streptococci  and  staphylococci  simultaneously.  The  microbes 
were  discovered,  id)  during  the  patient's  life  in  pus  in  every  one 
out  of  20  cases  examined;  in  blood,  in  ii  of  12;  and  in  paren- 
chymatous serum,  in  I  of  I  ;  [Jj)  after  death,  in  pus,  in  17  of  17; 
in  blood,  4  of  9;  and  in  organs,  9  of  14.     Besser's  predecessors 
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described  23  additional  cases  of  pyaemia,  in  14  of  which  staphy- 
lococci were  found,  in  7  streptococci.  Total,  46  cases  :  in  22 
staphylococci,  in  21  streptococci,  in  3  both.  Besser  has  also 
observed  that  the  staphylococcus  aureus  could  transform,  under 
certain  conditions,  into  staphylococcus  albus,  and  vice  versa. 
He  was  unable  to  discover  the  slightest  difference  between  the 
microbes  of  suppuration  and  those  of  pyaemia. 

Schiiller  ("  Ueber  Bacterien  bei  metastatischen  Gelenkent- 
ziindungen,"  Ve7'h.  der  Deutsclien  Gesellscliaft  f.  CJiiriirgie,  1884) 
examined  the  contents  of  metastatic  joint  affections  in  twelve 
cases  of  puerperal  pyaemia  and  invariably  found  streptococci, 
single  and  diplococci,  but  never  bacilli. 

The  occurrence  of  pyaemia  from  suppurating  wounds  or 
abscesses  does  not  depend  so  much  upon  the  kind  of  pus  mi- 
crobes which  have  caused  the  suppuration  as  upon  surrounding 
circumstances.  The  location  and  anatomical  structure  of  the 
tissues  in  which  the  primary  infection  has  taken  place  exert  an 
important  influence  in  the  production  of  the  disease.  It  is  well 
known  that  suppurative  inflammation  of  the  medullary  tissue  in 
bone  is  exceedingly  prone  to  give  rise  to  pyaemia.  Osteomye- 
litis, without  direct  infection  through  a  wound,  is  always  due  to 
an  intravascular  infection — localization  of  pus  microbes  in  the 
capillary  vessels  of  the  medullary  tissue.  The  microbes  come 
first  in  contact  with  the  endothelial  cells  after  mural  implantation 
has  taken  place,  and  the  resulting  coagulation-necrosis  in  the  tis- 
sues of  the  wall  of  the  bloodvessels  leads  to  thrombosis.  The 
products  of  the  intravascular  coagulation-necrosis  furnish  a  most 
favorable  nutrient  substance  for  the  growth  and  multiplication  of 
germs,  consequently  the  area  of  intravascular  infection  is  rapidly 
increased.  The  growth  of  the  thrombus  in  a  proximal  direction 
soon  leads  to  extensive  thrombo-phlebitis,  and,  as  softening  of 
the  thrombus  takes  place,  to  embolism  and  metastatic  suppura- 
tion. Pyaemia  following  a  suppurative  inflammation  in  a  wound, 
or  in  the  course  of  a  phlegmonous  inflammation  in  the  con- 
nective tissue,  is  the  result  of  an  extravascular  infection.  The 
pus  microbes  coming  first  in  contact  with  the  outer  coats  of 
the  veins,  give  rise  to  a  phlebitis,  which  progresses  from  with- 
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out  inward,  and  which  is  followed  by  thrombosis  as  soon  as 
the  intima  is  reached.  The  intravascular  disseminatidn  of  the 
pus  microbes  then  takes  place  in  the  same  manner  as  in  cases  of 
intravascular  infection  after  thrombo-phlebitis.  Ordinary  pyo- 
genic microbes  may  and  do  cause  pyaemia  if  they  enter  the  blood 
attached  to  portions  of  blood-clot,  or  other  solid  materials, 
which,  after  they  have  become  impacted  in  bloodvessels  by  em- 
bolism, prepare  the  soil  in  distant  organs  for  their  localization 
and  multiplication.  The  importance  of  thrombosis  and  embo- 
lism as  factors  in  the  causation  of  pyaemia  has  been  clearly 
established  by  clinical  observation  and  experimental  research. 
Emboli  may  originate  in  the  lymphatic  vessels  when  these  are 
the  seat  of  invasion  by  pyogenic  microbes,  which,  however,  is 
very  seldom  the  case.  In  chronic  pyaemia,  in  which  multiple 
metastatic  abscesses  are  formed,  embolism  takes  no  essential 
part  in  the  process,  the  microbes  enter  the  circulation  and  are 
brought  in  direct  contact  by  mural  implantation  with  the  tissues 
weakened  by  injury,  or  other  debilitating  causes.  Experimental 
research  has  shown  conclusively  that  the  introduction  of  pus 
microbes  into  the  circulation  is  not  necessarily  or  even  usually 
followed  by  pyaemia,  and  their  accidental  entrance  in  the  course 
of  a  suppurative  inflammation  is  not  always  followed  by  serious 
consequences.  There  can  be  no  doubt  that  some  pus  microbes 
reach  the  circulation  in  nearly  every  case  of  suppuration,  but  their 
pathogenic  action  is  prevented,  or  neutralized,  by  an  adequate 
resistance  on  the  part  of  the  tissues  with  which  they  are  brought 
in  contact  and  their  rapid  elimination  through  healthy  excretory 
organs.  A  limited  number  of  pus  microbes  injected  into  the  cir- 
culation of  a  healthy  animal,  or  accidentally  inrtoduced  into  the 
blood  of  an  otherwise  healthy  person,  are  effectively  disposed  of 
by  the  white  blood-corpuscles.  If,  however,  the  same  number  of 
microbes  are  present  in  combination  with  fragments  of  a  blood- 
clot,  the  latter  produce  such  alterations  in  the  tissues  surround- 
ing them  as  to  prepare  the  parts  for  their  pyogenic  action.  The 
same  happens  if  free  pus  microbes  localize  in  a  part  the  vitality 
of  which  has  been  previously  diminished  by  a  trauma,  or  ante- 
cedent pathological   changes,  which  constitute    a  locus  ininoris 
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resistenticB  for  the  growth  and  reproduction  of  pathogenic  micro- 
organisms. Pyemia,  therefore,  must  be  looked  upon  rather  as  a 
serious  and  fatal  complication  of  suppurative  lesions  rather  than 
an  independent  specific  disease. 

XII.  Erysipelas. 

History. — The  contagiousness  of  erysipelas  has  been  recog- 
nized for  centuries,  and  on  this  account  early  attempts  were 
made  to  include  it  among  microbic  diseases. 

Nepveau  (Virchow  u  Hirsch's  JaJiresbcricht,  1872,  i,  p.  254) 
found  micrococci  in  the  blood  of  erysipelatous  patients,  and 
these  were  present  in  greatest  number  in  blood  taken  from  the 
diseased  part. 

Wilde  {Med.  Jalirh.,  B.  155,  Heft  i,  p.  104)  from  his  own 
investigations  was  able  to  corroborate  these  observations,  but 
he  also  ascertained  that  the  pus  of  wounds,  from  which  erysipe- 
latous inflammation  starts,  contains  the  same  micrococci. 

Orth  {Ai'cliiv  f.  Exp.  Patliol.  u  Pliarmakol.,  B.  i,  p.  81)  found 
micrococci  in  the  contents  of  the  bullje  of  erysipelas.  Reck- 
linghausen and  Lukomsky  (Virchow's  Archiv,  B.  60,  p.  418)  found 
micrococci  in  the  lymphatic  vessels  and  the  connective-tissue 
spaces  in  the  structures  affected  by  the  virus  of  erysipelas. 

Billroth  and  Ehrlich  (Langenbeck's  Archiv,  B.  xx.  p.  418) 
found  micrococci  not  only  in  the  lymphatic  vessels,  but  also  in 
the  bloodvessels  of  the  inflamed  skin. 

Tillmanns  {Deutsche,  med.  Wochenschrift,  1878,  No.  17)  found 
them  in  the  skin,  and  Letzerich  (Virchow  u  Hirsch's  JaJircsb., 
1875,  p.  69)  in  cases  of  erysipelas  attacking  vaccination-wounds, 
in  the  wound  itself,  in  the  bloodvessels,  muscles,  liver,  spleen, 
and  kidneys.  Koch  {^Investigations  into  the  Etiology  of  Traumatic 
Infective  Diseases,  London,  1880)  described  the  specific  organism 
of  erysipelas  as  a  small  micrococcus  of  globular  shape,  united 
in  pairs  or  forming  short  chains,  and  published  photographic 
representation.s  of  them  in  his  work,  in  which  he  also  describes 
erysipelas  in  rabbits  which  he  produced  artificially  by  the  injec- 
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ERVSIPELAS.  131 

tion,  into    the   subcutaneous  tissue  of  the  ear,  of  mouse's  dung 
softened  in  distilled  water. 

Fehleisen  {Die  Aetiologie  des  Erysipels,  Berlin,  1883)  was  the 
first  who,  in  1883,  discovered  the  essential  cause  of  erysipelas 
and  succeeded  in  cultivating  the  microbes  on  a  number  of  nutrient 
media.  From  the  appearance  of  the  microbe  and  its  direct 
etiological  bearings  to  erysipelas,  he  called  it  the  streptococcus 
of  erysipelas.  With  a  pure  culture  of  this  germ  he  produced,  by 
inoculation,  not  only  erysipelas  in  animals  to  prove  its  specific 
pathogenic  qualities,  but  inoculations  were  also  made  in  man  for 
therapeutic  purposes. 

Description  of  the  Streptococcus  Erysipelatosus. — Minute 
cocci,  three  to  four  micro-millimetres  in  diameter,  arranged  in 
chains,  found  in  erysipelatous  skin  and  in  the  fluid  of  erysipe- 
latous bullae.  They  occupy  the  lymphatic  channels  of  the  skin 
and  spread  along  them  as  the  disease  advances.  Each  coccus 
when  it  is  about  to  divide  becomes  larger  and  oval,  and  soon 
appears  made  up  of  two  hemispherical  masses,  the  two  new 
cocci  resulting  from  fission  of  the  old  one.  Morphologically, 
the  streptococcus  of  erysipelas  and  the  streptococcus  pyogenes 
are  nearly  identical,  only  that  the  coccus  of  erysipelas  is 
somewhat  larger,  and  both  are  somewhat  smaller  than  the 
staphylococci. 

Cultivation  Experiments. — The  streptococcus  of  erysipelas 
can  be  cultivated  upon  gelatine  or  agar-agar.  The  appearances  of 
cultures  resemble  very  strongly  those  of  streptococcus  pyogenes. 
There  is  less  tendency,  however,  to  the  formation  of  terraces, 
the  margin  is  thicker  and  more  irregular  in  outline,  and  the 
appearance  of  the  growth  is  more  opaque  and  whiter.  Rosen- 
bach  mentions  as  another  distinguishing  feature  between  the 
two,  that  the  culture  of  the  coccus  of  erysipelas  represents  upon 
solid  nutrient  media  the  shape  of  a  fern,  while  the  outlines  of 
the  cultures  of  the  pus  streptococcus  describe  the  shape  of  an 
acacia  leaf. 

The  culture  appears  as  a  very  delicate  grayish-white  film.  The 
growth  is  very  slow,  and  the  individual  colonies  remain  small- 
They  do  not  liquefy  gelatine. 
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Inoculation  Experiments. — The  characteristic  erysipelatous 
blush  is  produced  by  inoculating  these  micro5rganisnis  into  the 
ear  of  a  rabbit. 

Krause  obtained  positive  results  by  inoculating  gray  mice. 
The  animals  died  after  three  or  four  days,  even  when  only  a 
minute  quantity  of  the  culture  was  injected  under  the  skin  of  the 
back.  Passet  inoculated  white  mice  that  had  been  liberally  fed 
on  bread,  milk,  and  oats,  and  obtained  only  negative  results. 
Of  seven  persons  inoculated  by  Fehleisen  ("Ueber  die  Ziichtung 
der  Erysipelcoccen  au  klinstlichen  Nahrboden  und  ihre  Ueber- 
tragbarkeit  auf  Menschen,"  Sitzungsbericlit  der  Wnrzbiirger 
Physic,  med.  Gesellschaft,  1882)  the  subjects  of  incurable  tumors, 
with  pure  cultures,  six  developed  typical  erysipelas;  in  the 
seventh  case,  the  patient  had  suffered  from  an  attack  of  erysip- 
elas only  a  few  weeks  previously,  and  was,  in  all  probability, 
still  protected  against  a  new  attack.  This  patient  was  inoculated 
a  second  time  with  a  negative  result.  Several  times  a  second 
inoculation  failed  after  a  successful  inoculation.  The  period  of 
incubation  was  fixed  at  from  fifteen  to  sixty-one  hours.  The 
microbe  was  only  found  in  the  lymphatic  vessels  and  connective- 
tissue  spaces,  and  when  the  culture  was  pure  never  produced 
suppuration. 

Whitney  ("  Notes  on  Blood-changes  in  Erysipelas,"  Philadel- 
phia Medical  Times,  1883)  claims  that  he  found  the  streptococcus 
erysipelatosus  in  the  blood  in  five  out  of  six  cases  of  erysipelas. 
Most  all  authorities  who  have  studied  the  subject  with  the 
greatest  care  assert,  however,  that  it  is  only  found  in  the  lym- 
phatic vessels  and  never  in  the  bloodvessels. 

Inoculation  for  Therapeutic  Purposes. — Fehleisen  has  seen 
by  this  treatment  a  cancer  of  the  breast  become  smaller,  a  lupus 
disappear  almost  completely,  while  a  case  of  fibro-sarcoma  and 
another  of  sarcoma  were  not  materially  affected  by  this  method 
of  treatment. 

Janicke  and  Neisser  ("Exitus  letalis  nach  Erysipelimpfung 
bei  inoperablem  Mamma-carcinom  und  microscopischen  Befund 
des  gimpften  Carcinoms,"  Centralblatt  f.   Chiritrgie,   1884)  have 
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recorded  a  death  from  the  erysipelas  thus  intentionally  pro- 
duced, in  a  case  of  cancer  of  the  breast  beyond  the  reach  of  an 
operation,  A  pure  culture  was  used.  At  the  post-mortem  it 
was  proved  that  the  neoplasm  had  almost  completely  disap- 
peared, and  the  microscopical  examination  of  portions  that  had 
remained  appeared  to  show  that  the  tumor  cells  had  been  de- 
stroyed through  the  direct  action  of  the  microbes.  Biedert 
("  Vorliiufige  Heilung  einer  ausgebildeten,  Sarcomwucherung  in 
eineni  Kinderkopf  durch  Erysipel,"  Deutsche  vied.  Zeitimg,  1886, 
No.  5)  saw  in  a  child  suffering  from  a  sarcoma  involving  the 
posterior  part  of  the  cavity  of  the  mouth  and  pharynx,  the  left 
half  of  the  tongue,  the  naso-pharyngeal  space  and  the  right  orbit, 
the  tumor  disappear  almost  completely  during  an  attack  of  ery- 
sipelas. Cases,  on  the  other  hand,  have  been  reported  in  which 
after  an  accidental  or  intentional  attack  of  erysipelas  the  malig- 
nant tumor  commenced  to  grow  rapidly.  Neelsen  ("Rapide 
Wucherung  und  Ausbreitung  eines  Mammacarcinoms  nach  zwei 
schweren  Erysipel-Anfallen  von  15  resp.  10  tiigiger  Dauer," 
Centralblatt  f.  Chiriirgie,  1884,  p.  729)  describes  a  case  of  carci- 
noma of  the  breast,  in  which  after  two  severe  attacks  of  erysip- 
elas the  tumor  not  only  commenced  to  grow  faster,  but  at  the 
same  time  regional  infection  progressed  also  more  rapidly.  In 
view  of  the  uncertainty  of  the  result,  and  the  danger  which  attends 
the  intentional  form  of  erysipelas,  the  danger  of  the  disease 
being  as  great  as  in  the  accidental  form,  it  is  safe  to  predict  that 
no  further  inoculations  will  be  made  in  man  until  we  shall  have 
found  a  certain  antagonistic  action  of  the  streptococcus  of 
er5^sipelas  against  some  pathogenic  microbes  which  are  the  cause 
of  some  grave  disease  not  amenable  to  less  heroic  measures. 

Manner  of  Infection. — As  the  streptococcus  of  erysipelas 
produces  its  pathogenic  effects  in  the  lymphatic  vessels  and  dif- 
fuses itself  through  these  channels  in  the  tissues,  it  becomes 
obvious  that  infection  takes  place  as  soon  as  localization  is 
effected  in  the  lymphatic  structures,  or  in  the  spaces  contributory 
to  them.  Before  antiseptic  surgery  was  practised,  infection 
frequently  occurred  through  accidental  or  intentional  wounds. 
Even  before  the  microbic  cause  of  erysipelas  was  known,  one  of 
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the  closest  of  clinical  observers  (Trousseau)  claimed  that  infec- 
tion with  the  virus  of  erysipelas  is  only  possible  through  some 
wound  or  abrasion  of  the  skin;  the  latter  may  be  so  insignifi- 
cant as  to  be  unnoticeable,  and  entirely  overlooked  by  the  patient 
and  physician.  Inoculation  experiments  have  shown  that  the 
time  of  incubation  is  from  fifteen  to  sixty-one  hours,  so  that  we 
can  estimate  the  time  quite  accurately  in  a  case  of  beginning 
erysipelas  when  the  infection  occurred.  In  most  instances  infec- 
tion takes  place  through  some  wound,  a  slight  abrasion  of  the 
skin,  which  may,  perhaps,  never  have  attracted  the  patient's 
attention,  and  which  has  become  invisible  at  the  time  the  disease 
is  first  noticed.  Infection,  however,  may  also  take  place  through 
a  mucous  surface,  through  which  the  microbes  enter  the  tissue 
in  the  same  manner,  and  under  the  same  conditions  as  when 
infection  takes  place  through  the  skin.  One  of  the  severest 
cases  of  erysipelas  that  ever  came  under  my  observation  com- 
menced in  the  pharynx,  or  tonsils,  and  as  the  symptoms  subsided 
here,  a  typical  and  severe  facial  erysipelas  developed.  The  patient 
was  suffering  at  the  time  from  secondary  syphilis. 

Relation  of  Erysipelas  to  Puerperal  Fever. 

Obstetricians  recognized  the  danger  of  exposing  puerperal 
women  to  the  infection,  which  might  emanate  from  erysipelatous 
patients,  long  before  the  tangible  contagion  of  eysipelas  was 
known.  Since  the  discovery  of  Fehleisen,  this  subject  has 
attracted  renewed  attention,  and  positive  knowledge  has  accumu- 
lated both  from  accurate  clinical  observation,  and  from  the 
fertile,  and  more  positive  field  of  experimentation. 

Gusserow  ("  Erysipel  u.  Puerpera.lfieber,"  Archivf.  Gyndkologie, 
1887,  p.  169)  asserted,  upon  the  basis  of  an  extensive  experience, 
that  no  direct  etiological  relations  exist  between  the  contagion 
of  erysipelas  and  puerperal  fever.  He  had  under  his  care  puer- 
peral women  suffering  from  erysipelas  of  the  skin  without  any 
serious  disturbances  following  in  the  genital  tract.  In  ten  other 
cases,  one  of  them  occurring  during  an  epidemic  of  puerperal 
fever,  the   erysipelas  was  observed  as  a  complication  of  septic 
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affections  of  the  genital  organs.  Gusserow  asserts  that,  in  this 
case,  it  cannot  be  claimed  that  the  erysiplas  could  have  caused 
the  puerperal  affection,  as  the  latter  preceded  the  former.  But 
another  point  could  be  raised,  as  it  might  be  claimed  that  the 
septic  processes  should  be  made  answerable  for  the  occurrence 
of  erysipelas.  The  author  has  studied  this  subject  also  by  way  of 
experiment.  A  pure  culture  of  the  streptococcus  erysipelatosus, 
which  had  been  tested  and  found  reliable  in  producing  erysipelas 
by  the  usual  methods  of  inoculation,  was  injected  into  the  peri- 
toneal cavity  of  two  rabbits  ;  in  two  others  it  was  applied  to  an 
open  wound  of  the  abdomen,  and  in  the  last  two  animals  it  was 
injected  into  the  subserous  connective  tissue  of  the  peritoneum. 
In  all  of  these  animals  no  effect  was  produced,  and  no  patho- 
logical changes  were  detected  at  the  point  of  injection  when  the 
animals  were  killed  some  time  after  the  inoculation.  Gusserow 
looks  upon  the  results  of  these  experiments,  if  not  as  positive 
proof,  nevertheless  as  strong  evidence  against  the  claim  that 
erysipelas  can  cause  puerperal  sepsis. 

Winckel  ("Zur  Lehre  von  dem  internen  puerperalen  Erysipel," 
Verh.  der  De?itschen  Gesclhcliaft  f.  Gyndkologie,  i  Congress,  p. 
78),  an  equally  reliable  and  able  observer,  has  come  to  entirely 
opposite  conclusions.  He  cultivated  from  a  parametric  abscess, 
which  had  developed  after  childbed,  Fehleisen's  streptococcus. 
Injections  of  this  culture  in  rabbits  produced  typical  erysipelas. 
The  same  author  also  observed  erysipelas  following,  in  a  puer- 
peral woman  suffering  from  suppurative  peritonitis,  pleuritis  and 
metro-lymphangitis.  The  patient  died  on  the  thirteenth  day. 
The  starting-point  of  the  erysipelas  could  be  traced  to  an  ulcer 
of  the  vulva. 

Blood  taken  from  the  right  side  of  the  heart  soon  after  death 
was  inoculated  upon  a  solid  nutrient  medium  and  produced  a 
culture  of  the  streptococcus  of  erysipelas.  The  same  culture 
was  obtained  by  inoculations  with  fluids  taken  from  the  peri- 
toneal and  pleural  cavities,  the  uterus,  kidneys,  and  liver.  In 
three  cases  a  culture  thus  obtained  was  injected  into  the  peri- 
toneal cavity  of  rabbits  and  no  peritonitis  followed.  In  one 
experiment  it  produced   suppurative    peritonitis.       Guinea-pigs 
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proved  less  susceptible  to  infection  than  rabbits.  In  white  mice 
the  inoculations  were  invariably  followed  by  a  fatal  disease. 
From  the  results  of  these  experiments,  the  author  claims  that 
the  virus  of  erysipelas  is  one  of  the  most  virulent  puerperal 
poisons,  and  believes  that  they  prove  the  causal  relations  of 
erysipelas  to  puerperal  sepsis. 

'Doye.n  {British  Medical  Journal,  1888,9,93)  has  also  found, 
both  in  mild  and  severe  cases  of  puerperal  fever,  a  streptococcus 
similar  to  the  one  described  by  Rosenbach  and  Fehleisen.  He 
made  some  inoculations  to  determine  their  relationships.  The 
streptococcus  found  in  the  lesions  of  puerperal  fever  caused  ery- 
sipelas, and  the  streptococcus  found  in  erysipelas  developed 
puerperal  fever.  The  author  believes  that  the  microbe  of  puer- 
peral sepsis  is  the  same  as  that  of  erysipelas. 

Puerperal  sepsis  from  the  virus  of  erysipelas  can  only  be 
feared  when  the  virus  is  brought  in  contact  with  an  absorbing 
surface  in  the  genital  tract,  but  when  this  takes  place  and  the 
streptococci  reach  the  enlarged  lymphatic  vessels  of  the  puer- 
peral uterus,  the  most  violent  and  fatal  form  of  puerperal  sepsis 
is  almost  certain  to  follow. 

Relation  of  Erysipelas  to  Plilcginonous  Inflammation  and 
Suppuration. 

Some  difference  of  opinion  still  exists  among  pathologists 
with  regard  to  the  question  whether  the  streptococcus  of 
erysipelas  possesses  pyogenic  properties.  The  majority  of  those 
who  have  studied  this  subject  experimentally  deny  this,  and 
assert  that  when  suppuration  takes  place  in  cases  of  erysipelas 
it  is  the  result  of  a  secondary  infection  with  pus  microbes,  and, 
on  this  account,  look  upon  phlegmonous  inflammation  as  a 
complication,  and  not  as  a  condition  belonging  to  the  erysipe- 
latous process. 

Hajeck  ("Das  Verhaltniss  des  Erysipels  zur  Phlegmone," 
Deutsche  med.  Wochenschrift,  1886,  No.  47)  has  made  careful 
investigations  to  show  that  the  streptococcus  of  erysipelas  is 
neither    in    form     nor    culture    materially    different    from    the 
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streptococcus  pyogenes,  but  he  showed,  also,  that  in  fifty-one 
cutaneous  or  subcutaneous  inoculations  with  a  pure  culture 
of  the  streptococcus  of  erysipelas  in  rabbits,  the  result  was 
always  a  superficial  migrating  dermatitis  which  resembled  to  per- 
fection erysipelas  in  man,  while  similar  injections  with  the  strep- 
tococcus pyogenes  produced  a  more  intense  and  deeply  seated 
inflammation,  which  in  almost  every  instance  terminated  in  sup- 
puration. The  difference  in  the  action  of  the  two  microbes  on 
the  tissues  plainly  demonstrated  their  non-  identity.  Microscopical 
examination  of  the  inflamed  tissues  showed  a  still  more  important 
difference  as  far  as  the  localization  and  local  diffusion  of  the 
microbes  were  concerned.  The  coccus  of  erysipelas  was  always 
found  with  the  products  of  inflammation  witJiin  the  lynipJiatic 
vessels,  and  only  exceptionally  in  the  connective-tissue  spaces, 
which  anatomically  are  only  a  part  of  the  lymphatic  system. 
The  streptococcus  pyogenes  penetrates  the  tissues  more  deeply; 
it  is  not  only  found  in  the  lymphatic  vessels,  and  connective- 
tissue  spaces,  but  it  migrates  beyond  the  lymphatic  system  and 
infects  different  kinds  of  tissue,  thus  giving  rise  to  a  more  deeply 
seated  and  more  intense  inflammation.  The  cocci  of  erysipelas 
are  found  only  exceptionally  in  the  immediate  vicinity  of  blood- 
vessels, while  the  streptococcus  of  suppuration  can  always  be  seen 
arranged  in  radiate  lines  around  vessels  entering  the  adventitia, 
the  muscular  coat,  and  often  even  in  the  lumen  of  the  vessel. 
In  man,  the  same  histological  differences  can  be  seen  in  erysip- 
elas and  phlegmonous  inflammation  as  in  the  artificial  conditions 
in  animals  subjected  to  experiment,  and  the  same  pathological 
differences  are  also  constantly  found.  The  author  asserts  that 
Fehleisen  was  in  error  when  he  claimed  that  the  formation  of 
abscesses  occurred  independently  of  the  erysipelatous  infection. 
Reaffirms  that,  in  rabbits  inoculated  with  the  virus  of  erysipelas 
after  the  acute  inflammation  has  subsided,  circumscribed  small 
nodules  which  remain  may  suppurate,  but  the  suppurative  process 
remains  circumscribed,  while  after  injection  with  cultures  of  the 
streptococcus  pyogenes  the  inflammation  assumes  a  phlegmo- 
nous type,  and  the  suppuration  is  always  more  diffuse.  Under 
certain  circumstances,  a  circumscribed  subcutaneous  suppuration 
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can  also  take  place  in  erysipelatous  inflammation  in  man.  When 
suppuration  in  a  joint  takes  place,  however,  it  is  not  caused  by 
the  erysipelatous  infection,  but  is  due  to  the  presence  of  pus 
microbes.  Death  following  erysipelas  is  caused  by  the  intro- 
duction into  the  blood  of  ptomaines  in  sufficient  quantity  to 
produce  fatal  intoxication,  or  by  the  entrance  of  the  cocci  into 
the  circulation,  which  seldom  takes  place,  or  it  results  from 
complications  incident  to  the  disease  or  occurring  indepen- 
dently of  it.  In  the  discussion  on  this  paper  Eiselsberg  said, 
from  the  knowledge  he  derived  from  his  own  personal  experi- 
mental work,  he  would  agree  with  Passet  in  that  the  strepto- 
coccus erysipelatosus  and  pyogenes  do  not  differ  in  their  patho- 
genic effects.  They  are  not  different  species  of  microbes,  but, 
at  the  most,  only  varieties  of  the  same  species.  Passet  found 
that  the  streptococcus  which  he  cultivated  from  a  phlegmonous 
abscess  was  different  from  the  one  described  by  Rosenbach, 
inasmuch  as  in  culture  it  resembled  the  coccus  of  erysipelas. 

Von  Noorden  ("Ueber  das  Vorkommen  von  Streptococcen  im 
Blut  bei  Erysipel,"  Mmcliener  nied.  Wochenschrift,  No.  3,  1887) 
records  an  observation  which  tends  to  prove  that  the  coccus  of 
erysipelas  occasionally  enters  the  circulation,  and  that,  when  it 
localizes  in  distant  parts  of  the  body,  it  can  produce  suppuration. 
In  the  course  of  a  severe  attack  of  erysipelas  which  proved  fatal, 
suppuration  of  the  sheaths  of  the  tendons  of  the  hand  occurred. 
Soon  after  death  blood  was  taken  from  the  heart,  and  with  it  a 
solid  nutrient  medium  was  inoculated,  with  the  result  of  produc- 
ing a  culture  which  in  every  respect  resembled  the  streptococcus 
of  erysipelas. 

Simone  observed  a  case  of  pyaemia  which  developed  in  a 
patient  suffering  from  erysipelas,  and  the  bacteriological  study 
of  this  case  led  him  to  assert  that  the  streptococcus  of  suppu- 
ration and  of  erysipelas  were  the  same.  His  experiments  on 
animals  with  both  organisms  yielded  the  same  results. 

Rheiner  ("  Beitnige  zur  pathologischen  Anatomic  des  Erysipels 
bei  Gelegenheit  der  Typhus-epidemie  in  Zurich,"  1 884,  Virchow's 
Archiv,  B.  c.  p.  185)  found  Fehleisen's  streptococcus  in  all  cases 
of  traumatic  erysipelas  which  he  examined,  but  was  unable  to 
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find  it  in  two  cases  of  gangrenous  erysipelas  following  typhus. 
In  these  cases  he  found  bacilli  which  he  believed  were  identical 
with  Klebs-Eberth's  bacillus  of  typhus. 

Max  Wolff  ("  Bacterienlehre  bei  accidentellen  Wund-Krank- 
heiten,"  Virchow's  Archiv,  B.  81,  p.  408),  from  a  review  of  this 
subject,  and  a  number  of  original  observations,  came  to  the 
conclusion  that  certain  micrococci  produced  some  chemical 
poison  which  occasioned  erysipelas. 

The  distinction,  moreover,  between  erysipelas  and  phleg- 
monous processes  was  formerly  not  accurately  made,  and  Till- 
manns  even  believed  that  the  germs  of  erysipelas  could  produce 
septic  diseases. 

To  complicate  this  subject  still  more,  Bonome  and  Bordini 
{Ccntralblatt  f.  CJiirtirgie,  No.  7,  1887)  claim  that  they  have 
found  the  staphylococcus  in  two  cases  of  erysipelas.  The 
authors  assert  that  in  the  fluid  removed  from  the  bullae  of  a  case 
of  facial  erysipelas  they  found  the  staphylococcus  pyogenes 
aureus  and  no  streptococci.  Culture  experiments  were  made, 
and  the  product  was  a  luxuriant  growth  of  the  yellow  coccus. 
Inoculations  in  rabbits  yielded  positive  results  with  recovery. 

The  second  case  was  one  of  phlegmonous  erysipelas  of  the 
face,  from  which  they  cultivated  the  staphylococcus  pyogenes 
citreus.  Inoculations  with  this  culture  were  again  followed  by 
positive  results.  From  these  observations  the  authors  conclude 
that  other  microorganisms  than  the  streptococcus  of  Fehleisen 
can  produce  erysipelas.  At  a  recent  meeting  of  the  Academy 
of  Medicine  in  Paris,  Doyen  read  a  paper  on  the  relations  exist- 
ing between  erysipelas  and  puerperal  fever.  By  means  of 
clinical  observations  and  experimental  inoculations  the  author 
claimed  to  have  demonstrated  that  the  puerperal  streptococcus, 
which  is  the  micro5rganism  characteristic  of  that  affection, 
almost  always  produces  erysipelas  and  a  small  abscess  in  the 
rabbit.  In  women,  it  often  produces  erysipelas,  phlegmonous 
inflammation,  or  purulent  pleuritis.  The  streptococcus  of  ery- 
sipelas produces  the  disease  in  rabbits  almost  in\'ariably,  and 
sometimes  phlegmons  or  peritonitis  in  man.  The  streptococcus 
of  pus  sometimes    produces    erysipelas  in    the   rabbit.     These 
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three  streptococci  are  similar  in  cultures  and  appear  to  be  one 
and  the  same  whose  manifestations  may  vary. 

Kahlden  {Centralblatt  f.  Bacteriologie  und  Parasiten-kiinde ,  B. 
I,  p.  22),  after  a  careful  study  of  the  recent  literature  on  erysipe- 
las and  the  difference  in  opinion  on  the  pathogenic  properties 
of  the  streptococcus  erysipelatosus,  remarks  that  the  subtility 
in  the  differences  between  the  morphology  and  the  cultures  of 
the  microbe  of  erysipelas  and  the  streptococcus  of  suppuration 
are  undoubtedly  the  reason  why  no  uniformity  of  opinion  exists 
in  regard  to  their  specific  pathogenic  effects,  especially  as  to  the 
possibility  of  Fehleisen's  streptococcus  producing  suppuration. 
To  this  I  might  add  that  not  every  superficial  diffuse  inflamma- 
tion of  the  skin  is  erysipelas,  and  not  every  abscess  occurring 
during,  or  soon  after,  an  attack  of  erysipelas  should  be  consid- 
ered as  a  product  of  this  disease.  The  surgeon  will  do  well  to 
hold  to  the  teachings  of  Fehleisen,  until  more  convincing  proof 
shall  have  been  furnished  of  the  identity  of  the  streptococcus  of 
erysipelas  and  the  streptococcus  of  suppuration. 


XIII.    Erysipeloid. 

A  new  form  of  infective  dermatitis,  which  in  many  respects 
resembles  erysipelas,  has  been  recently  described  by  Rosenbach 
("  Ueber  das  Erysipeloid,"  ArcJiiv  f.  klin.  Chirurgie,  B.  xxxvi. 
Heft  2)  under  the  name  of  erysipeloid.  It  attacks  usually 
the  fingers  and  exposed  portion  of  the  hand,  and  is  most  fre- 
quently met  with  in  persons  who  handle  game  or  dead  animals, 
as  cooks,  butchers,  fish-dealers,  and  tanners.  The  affection 
starts  from  some  minute  abrasion  of  the  skin,  as  a  bluish-red 
infiltration  which  slowly  advances  in  a  peripheral  direction. 
The  inflamed  parts  are  the  seat  of  a  burning,  smarting  sensation. 
While  the  skin  at  the  point  of  infection  returns  to  its  natural 
condition  and  color,  the  zone  of  infiltration  becomes  larger  as  it 
continues  to  spread  until  the  disease  appears  to  exhaust  itself  in 
the  course  of  from  one  to  three  weeks.  The  infectious  material 
is  contained  in  decomposing  animal  substances.     The  infection 
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may  take  place  in  any  abraded  part  of  the  body  which  comes  in 
contact  with  material  containing  the  virus.  The  general  health 
is  not  affected  and  the  temperature  remains  normal.  The  dis- 
ease travels  very  slowly,  so  that  if  infection  takes  place  in  the 
tip  of  a  finger,  it  reaches  the  metacarpus  in  about  eight  days, 
and  during  the  next  eight  da3's  it  spreads  over  the  back  of  the 
hand,  from  where  an  adjacent  finger  may  become  infected,  the 
extension  then  taking  a  direction  opposite  to  the  lymph  current. 
Repeated  experiments  to  obtain  a  culture  failed,  until  in  Novem- 
ber, i885,  the  author  succeeded  in  cultivating  it  upon  gelatine 
from  a  case  in  which  the  disease  could  be  traced  to  infection  from 
old  cheese.  The  author  injected  a  pure  culture  under  the  skin 
of  his  own  arm  at  three  different  points.  After  forty-eight  hours 
he  experienced  a  smarting,  burning  sensation  at  the  points  of 
injection,  at  the  same  time  a  circumscribed  redness  appeared 
around  each  puncture,  which  soon  became  confluent.  On  the 
fifth  day  each  puncture  was  surrounded  by  a  zone  of  inflamma- 
tion the  size  of  a  silver  dollar,  somewhat  elevated  above  the 
niveau  of  the  surrounding  skin.  While  the  centre  of  this  red 
patch  became  pale  the  zone  of  inflammation  continued  to  enlarge. 
In  the  inflamed  area  the  capillary  vessels  could  be  seen  enlarged, 
presenting  in  the  zone  an  arterial  hue  with  a  slight  tinge  of 
brown,  while  inside  of  the  zone  the  color  was  a  livid  brown. 
In  the  skin  which  returned  to  its  normal  pale  color,  slight  sug- 
gillations  appeared  as  though  some  of  the  red  blood-corpuscles 
in  the  tissues  had  been  destroyed  during  the  progress  of  the 
disease.  The  disease  appeared  to  have  completely  subsided  on 
the  eighth  day,  when  the  same  smarting  sensations  returned, 
and  a  new  zone  appeared  around  the  old  one.  On  the  tenth 
day  the  area  measured  in  its  transverse  diameter  twenty-four 
centimetres,  and  in  the  parallel  direction  of  the  arm  eighteen 
centimetres.  After  this  the  affection  disappeared  permanently. 
During  all  this  time  the  general  health  remained  unimpaired, 
and  the  temperature  varied  from  36.8°  to  37.2°  C.  (98.2°  to 
99°  F.).  A  microscopical  examination  of  the  pure  culture  showed 
that  it  was  composed  of  swarms  and  heaps  of  irregular,  round 
and   elongated    bodies    larger    than    the    staphylococci.      The 
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author  first  believed  that  these  bodies  were  cocci,  but  later  he 
saw  a  network  of  intertwining  threads  and  decided  that  they 
were  thread-forming  microbes.  In  old  cultures,  the  threads 
were  very  abundant  and  arranged  in  every  possible  way  and 
direction.  These  threads  looked  as  though  branches  were  given 
off,  but  on  closer  examination  it  could  be  seen  that  no  organic 
connection  existed  between  them.  Terminal  spores  at  the  tips 
of  the  threads  were  numerous  and  could  not  be  stained.  Neither 
the  microbe  nor  the  threads  manifested  motile  power  in  the 
culture,  or  when  suspended  in  water.  A  gelatine  culture  be- 
came visible  on  the  fourth  day  as  a  delicate  cloud  which  in- 
creased in  size  very  slowly  at  a  temperature  of  20°  C.  (68°  F.). 
The  older  cultures  change  into  a  brownish-gray  color,  and  then 
resemble  the  culture  of  the  bacilli  of  mice  septicaemia.  In  cul- 
tures four  months  old  the  growth  was  not  entirely  suspended. 

The  author,  as  yet,  has  not  given  a  name  to  this  microbe, 
but  believes  that  it  belongs  to  the  "cladothrix"  variety  of 
microorganisms.  He  wished  to  ascertain  the  action  of  this 
microbe  on  lupus,  but  in  several  cases  in  which  it  was  tried  the 
inoculations  failed. 

XIV.  Noma. 

The  most  violent  of  the  local  effects  of  bacteria  are  seen  in 
various  affections  which  terminate  in  gangrene,  such  as  traumatic 
gangrene  and  noma.  Here,  it  is  not  a  case  of  death  of  the 
tissues  as  the  result  of  violent  inflammation,  so  much  as  a 
direct  killing  of  them  by  the  ptomaines  of  the  bacteria.  In 
acute  progressive  gangrene,  bacilli  have  been  found  which  are 
apparently  the  cause  of  the  disease..  In  noma,  long  bacilli  are 
present,  which  Lingard  has  demonstrated  to  be  the  cause  of  the 
disease.  In  gangrenous  stomatitis  in  the  calf,  which  affects  this 
animal  at  particular  seasons,  he  has  found  bacilli  which  are  very 
similar  in  appearance  to  those  present  in  noma  in  man.  On 
cultivation  they  present  characters  which  render  them  easily 
distinguishable    from     other    bacteria,   and    on    inoculation    of 


TETANUS.  143 

these  organisms  into  the  calf  a  gangrenous  stomatitis  is  again 
produced. 

Ranke's  ("  Etiology  and  Pathological  Anatomy  of  Gangrene 
resulting  from  Noma,"  Archives  of  Pediatrics,  April,  1888)  inves- 
tigations on  noma  led  to  the  following  conclusions  :  Different 
forms  of  gangrene  resulting  from  noma  can  unquestionably 
occur  spontaneously  in  children  who  have  a  tendency  to  disease 
of  this  character — that  is,  without  contact  with  other  cases  of 
noma.  The  frequent  occurrence  of  cases  of  noma  in  public 
institutions,  and  the  apparent  preference  of  the  disease  for  local- 
ization upon  the  mucous  membrane  of  the  different  openings  of 
the  body,  suggest  that  the  origin  of  it  may  be  referred  to  the 
penetration  from  without  of  microorganisms.  In  the  zone  of 
tissue  contiguous  to  that  which  has  undergone  necrosis  from 
noma  may  be  found  cocci  which  have  almost  the  characteristics 
of  a  pure  culture.  At  the  periphery  of  the  necrobiotic  zone 
which  has  been  invaded  by  cocci  the  connective  tissue  is  found 
to  be  in  an  active  state  of  nuclear  proliferation.  The  entire  con- 
dition is  suggestive  of  the  tissue  necrosis  in  field  mice,  which  is 
caused  by  a  chain  coccus,  and  has  been  described  by  Koch.  Up 
to  the  present  time  the  specific  nature  of  the  cocci  which  are 
found  in  noma  has  not  been  shown.  In  the  tissues  which  limit 
the  necrotic  areas  are  found  peculiar  degenerative  processes  in 
the  nuclei  which  in  some  cases  suggest  karyokinesis.  These 
changes  in  the  nuclei  appear  to  belong  to  necrosis  in  general. 

XV.  Tetanus. 

History. — The  infectious  nature  of  tetanus  was  well  known 
and  established  before  the  discovery  of  the  bacillus  tetani.  In 
1859  Betoli  related  the  case  of  a  bull  that  died  of  tetanus  after 
castration.  Several  slaves  ate  some  of  the  flesh  of  the  dead 
animal  and  of  these,  three  were  in  a  few  days  seized  with  tetanus, 
two  of  them  dying.  He  adds  further  that  in  Brazil,  where  this 
occurred,  the  flesh  of  animals  dead  of  tetanus  is  generally 
regarded  as  capable  of  transmitting^the  disease.  In  1870  Anger 
reported  a  case  in  which  a  horse  had  spontaneous  tetanus,  after 
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which  three  puppies  which  had  been  in  the  same  stable  were 
also  affected.  Kelly  in  1873  had  three  cases  in  the  same  week, 
all  arising  in  a  civil  hospital,  and  a  few  days  later  there  was  a 
fourth  case  in  a  neighboring  hospital. 

Larger  in  1853  saw  a  woman  who  had  a  fall  while  cleaning  a 
farm-yard,  causing  a  slight  wound  of  the  elbow.  Four  weeks  later, 
she  was  seized  with  tetanus,  and  on  investigation  it  was  found 
that  a  horse  affected  with  that  disease  had  been  in  a  stable 
opening  into  the  yard  where  she  fell.  He  also  mentions  that 
in  a  small  village  where  tetanus  was  previously  unknown,  five 
cases  appeared  in  eighteen  months  under  quite  different  climatic 
conditions.  Of  these,  one  had  been  taken  to  a  hospital,  after 
which  two  others  in  the  same  ward  became  affected. 

Although  the  infectious  nature  of  tetanus  was  suspected  for  a 
long  time,  it  is  only  quite  recently  that  the  real  microbic  cause 
was  discovered  almost  simultaneously  by  Nicolaier  and  Rosen- 
bach.  Nicolaier  showed  the  exogenous  origin  of  the  disease  by 
finding  a  bacillus  in  earth  which  produced  tetanus  in  animals  by 
inoculation.  Rosenbach  found  a  similar  bacillus  in  the  pus  of  a 
patient  suffering  from  traumatic  tetanus.  The  identity  of  the 
bacillus  of  tetanus  with  Nicolaier's  bacillus  of  earth  tetanus  was 
demonstrated  in  Koch's  laboratory  April  10,  1887. 

Description  of  the  Bacillus  Tetani. — Rosenbach  describes 
the  bacillus  as  an  anaerobic  microorganism  which  presents  a 
bristly  appearance,  with  a  spore  at  one  of  its  extremities  which 
gives  it  the  resemblance  to  a  pin,  or  drumstick.  The  bacillus 
has  been  found  in  different  kinds  of  soil  and  in  street  dust.  In 
man,  it  has  been  found  in  tetanic  patients  in  the  wound  secre- 
tions, in  the  nerves  leading  from  the  seat  of  infection,  and  in  the 
spinal  cord. 

Cultivation  Experiments. — Rosenbach  found  it  impossible 
to  obtain  a  pure  cultivation  ;  although  he  resorted  to  fractional 
cultivation,  it  was  found  that  the  last  culture  was  still  contam- 
inated by  one  or  more  additional  microbes.  Fliigge  claimed  to 
have  obtained  a  pure  culture  by  heating  for  five  minutes  the 
mixed  culture  to  100°  C.  (212°  F.),  but  after  this  procedure  the 
bacillus  was  incapable  of  further  propagation.    After  many  trials 
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it  was  found  that  sterilized  solid  blood-serum  was  the  best  soil 
for  the  propagation  of  the  bacillus  outside  of  the  body.  Both 
Nicolaier  and  Rosenbach  observed  the  anaerobic  nature  of  the 
bacillus,  as  it  was  found  impossible  to  obtain  a  culture  on  the 
surface  of  the  nutrient  media,  or  anywhere  else  where  oxygen 
could  not  be  excluded.  The  culture  appeared  slowly  as  a  deli- 
cate whitish-gray  film  in  the  track  of  the  needle  puncture  below 
the  surface  of  the  culture  substance.  By  a  long  series  of  culti- 
vations, Rosenbach  finally  succeeded  in  eliminating  all  other 
microbes  with  the  exception  of  a  bacillus  of  putrefaction.  The 
growth  of  the  bacillus  takes  place  most  readily  at  an  equable 
temperature  of  37°  C.  (98.6°  F.),  and  becomes  first  visible  about 
the  third  day  in  the  depth  of  the  culture  media. 

Inoculation  Experiments.  —  Nicolaier  ("Ueber  infectiosen 
Tetanus,"  Deutsche  ined.  Wochenschrift,  1884,  No.  52)  produced 
tetanus  in  rabbits  and  mice  experimentally  by  inoculations 
with  different  kinds  of  earth.  Out  of  140  experiments,  in  69  a 
disease  was  produced  which  very  closely  resembled  tetanus  in 
man.  In  the  pus  at  the  point  of  inoculation  bacilli  and  micro- 
cocci were  constantly  found.  Among  the  bacilli  one  form  was 
invariably  present ;  this  bacillus  resembled  in  appearance  and. 
culture  the  bacillus  of  septicaemia  in  mice,  but  was  more  slender. 
This  bacillus  was  found  in  isolated  places  in  the  connective 
tissue,  but  could  not  be  found  in  the  muscles,  nerves,  and  blood. 
If  the  earth  was  sterilized  by  exposure  to  high  temperature  for 
an  hour  the  inoculations,  without  exception,  proved  harmless, 
showing  conclusively  that  the  contagium  of  tetanus  had  been 
rendered  inert.  Inoculations  with  pus  taken  from  tetanic  ani- 
mals were  mostly  successful.  Inoculations  with  mixed  cultures 
grown  in  solidified  blood-serum  yielded  positive  results. 

Rosenbach  ("  Zur  Aetiologie  des  Wundstarrkrampfs  beim 
Menschen,'^  Langenbeck's  Archiv,  B.  xxxiv.  p.  306)  made  his 
experiments  with  a  mixed  cultivation  grown  from  the  pus  taken 
from  the  line  of  demarcation  of  a  case  of  frost  gangrene  in  a 
patient  who  had  died  of  tetanus.  The  inoculations  proved  suc- 
cessful. Carle  and  Rattone  {Giornale  della  R.  Academia  di  Med. 
di  Torino,  1884,  No.  3)  succeeded  in  producing  tetanus  in  rabbits 
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by  inoculation  with  pus  from   a  suppurating   acne   in  a  tetanic 
patient  in  whom  the  infection  was  traced  to  this  source. 

Bonome  ("Ueber  die  Aetiologie  des  Tetanus,"  Deittsclie  med. 
WocJiensclirift,  1887,  No.  15)  reports  the  case  of  a  man  suffering- 
from  paraplegia,  the  result  of  disease  of  the  spine  in  the  dorsal 
region,  complicated  by  an  extensive  sacral  decubitus,  the  seat  of 
phlegmonous  purulent  inflammation,  who  was  suddenly  attacked 
by   tetanus,  which   proved   fatal  in  two  days.     One  hour  after 
death  a  small  portion  of  the  infiltrated  tissue  around  the  gangre- 
nous part  was  removed,  and  after  reducing  it  to  a  fine  pulp  by 
trituration,  he  injected  it  under  the  skin  of  a  rabbit.     Twenty- 
two  hours  after  the  inoculation  the  animal  died  with  well-marked 
symptoms  of  tetanus.     The  products  of  inflammation  from  the 
point  of  injection  thrown  into  the  subcutaneous  tissue  of  other 
animals    produced    the    disease,    while    intravenous    injections 
proved  harmless.     The  gravity  of  symptoms  following  subcu- 
taneous injections  was  commensurate  with  the  quantity  of  fluid 
injected.     Guinea-pigs  proved  less  susceptible  to  infection  than 
rabbits.     In  the  pus  taken  from  the  dead  tissue  he  found,  besides 
the   usual  pus  microbes,  a  bacillus  which   resembled   in   every 
respect  the  one  described  by  Nicolaier  and  Rosenbach.     Hoch- 
singer  {Centralblatt  f.  Bacteriologie  zi.  Parasitenkiinde ,  B.  ii.  Nos. 
6,  7)  made  his  observations  on  a  case  of  tetanus  which  proved 
fatal  on  the  fifth  day.     The  day  before  the  patient  died  blood 
was  abstracted  from  a  vein  under  strict  antiseptic  precautions  for 
microscopical    and  bacteriological  study.     No  microorganisms 
could  be   found  in  it.     With   the  greatest  care  sterilized  solid 
blood-serum  was   inoculated  with  the  blood,  making  with  the 
needle  both  superficial  tracks  and  deep  punctures.     The  nutrient 
medium  was  kept  at  a  temperature,of  37°  C.  (98.6°  F.).     On  the 
third  day,  a  white  cloudy  streak  marked  the  direction  of  the  deep 
punctures,  while  the  superficial  plant  remained  sterile.     On  the 
third  day  a  portion  of  the  culture  was  removed  and  stained  with 
aniline  gentian,   and   submitted   to   microscopical  examination. 
Delicate  bacilli  measuring  from  0.8  to  1.2  micro-millimetres  in 
length,  composed  the  culture.     The  detection  of  the  bacillus  was 
quite  difficult,  and  its  growth  very  slow.     On  the  sixth  day  the 
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serum  around  the  punctures  had  become  more  cloudy,  and  the 
microscope  showed  that  the  bacilli  were  present  in  greater  abund- 
ance. From  this  time  on,  the  cultivation  ceased  to  increase,  and 
the  surface  of  the  nutrient  medium  still  remained  sterile.  From  the 
original  culture  five  other  tubes  were  inoculated,  but  in  only  one 
of  them  could  a  slight  cultivation  be  detected  on  the  fourth  day. 
A  large  rabbit  was  infected  by  injecting  blood  obtained  from  the 
patient  during  life.  The  blood  was  intimately  mixed  with 
sterilized  water,  and  a  syringeful  of  this  mixture  was  injected 
under  the  skin  in  the  iliac  region,  and  half  this  quantity  under 
the  skin  of  the  left  thigh.  The  next  day  the  animal  appeared 
quite  ill,  and  was  unable  to  use  the  left  hind  leg,  which  was 
dragged  along  in  walking.  At  this  time  great  nervous  excita- 
bility was  observed,  the  exaggerated  reflex  symptoms  being 
especially  well  marked  in  the  posterior  extremities  which,  on 
the  slightest  touch,  were  thrown  into  clonic  spasms.  On  the 
following  day  the  animal  was  found  dead.  A  few  hours  before 
death  well-marked  symptoms  of  tetanus  developed.  No  posi- 
tive results  were  revealed  at  the  post-mortem  examination.  In- 
jections of  blood  from  this  animal  produced  no  results  in  other 
rabbits,  and  cultivation  experiments  were  equally  fruitless.  A 
syringeful  of  inspissated  blood  of  the  patient,  kept  for  three 
weeks,  thrown  under  the  skin  of  a  white  mouse,  was  followed 
by  a  fatal  attack  of  tetanus,  while  a  second  animal  inoculated  in 
a  similar  manner  with  one-half  of  this  quantity  remained  per- 
fectly well.  Fliigge  had  before  observed  that  by  injecting 
blood  fronri  animals  rendered  tetanic  by  inoculation,  it  was  neces- 
sary to  use  a  large  quantity  in  order  to  reproduce  the  disease  in 
other  animals,  and  even  by  doing  so  the  result  was  not  always 
satisfactory.  It  appears  from  the  experience  of  these  authors 
that  the  blood  of  tetanic  patients  possesses  greater  toxic  proper- 
ties than  the  blood  of  animals  suffering  from  the  same  disease. 
Hochsinger  also  made  experiments  with  the  cultivation.  Eleven 
days  after  establishing  the  primary  cultivation  he  injected  a 
syringeful  of  the  liquefied  turbid  nutrient  material  into  the  sub- 
cutaneous tissue  of  the  thigh  of  a  medium-sized  rabbit.  The  next 
day  the  reflexes  were  increased,  respiration  more  rapid,  and  the 
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animal  appeared  otherwise  quite  sick.  On  the  third  day  the 
posterior  extremities  were  stiff,  the  animal  dragging  them  in 
walking.  Reflex  irritability  enormously  exaggerated.  On  the 
fifth  day  the  animal  died.  In  another  experiment  he  injected  the 
primary  culture,  seventeen  days  old,  into  the  left  thigh  of  a 
rabbit.  On  the  fourth  day  the  left  hind  leg  was  stiff,  at  the  same 
time  the  reflexes  were  intensified.  On  the  following  day  both 
hind  legs  were  stiff,  and  the  animal  dragged  itself  along  with 
difficulty  on  the  front  legs.  On  the  sixth  day  the  animal  ap- 
peared more  sick,  and  two  days  later  died  with  well-marked 
symptoms  of  tetanus.  The  liquefied  nutrient  serum  in  the  glass 
tube,  containing  the  onh^  secondary  culture,  hypodermatically 
injected  in  another  rabbit,  produced  tetanus. 

These  experiments  appear  to  prove  conclusively  that  the 
patient's  blood  contained  the  essential  microbe  of  tetanus.  The 
bacillus  found  in  the  patient  and  in  the  affected  animals,  corre- 
sponded in  every  respect  with  the  bacillus  described  by  Rosen- 
bach.  In  rabbits,  Fliigge  estimated  the  stage  of  incubation  at 
from  three  to  five  days,  and  the  duration  of  the  illness  from  the 
time  that  the  first  symptoms  were  noticed  to  the  fatal  termina- 
tion, from  five  to  seven  days. 

Beumer  ("  Ueber  die  Aetiologische  Bedeutung  der  Tetanus- 
bacillen,"  Berl.  klin.  Wochenschrift,  .1887,  No.  31)  gives  an  accu- 
rate and  able  description  of  his  studies  in  two  cases  of  tetanus. 
The  first  case  occurred  in  a  mechanic,  who  injured  himself  under 
the  nail  of  the  right  middle  finger  with  a  splinter  of  wood. 
Eight  daya  after  the  injury,  the  patient  having  had  but  slight 
pain  in  the  finger,  pains  appeared  in  the  neck  and  muscles  of  the 
back.  The  next  morning  spasms  of  the  muscles  of  the  chest, 
abdomen,  and  jaw  developed.  Tli£se  attacks  occurred  at  inter- 
vals of  an  hour  and  a  half  Four  days  later  the  lower  extremi- 
ties were  affected,  also  the  upper,  but  in  a  less  degree.  The 
right  middle  finger  was  slightly  swollen.  An  incision  was  made, 
and  the  foreign  body  removed,  which  was  followed  by  the  escape 
of  a  drop  of  pus ;  death  on  the  fourth  day.  The  second  case 
was  a  boy  six  and  a  half  years  old,  who  was  brought  into  the 
clinic  with  well-marked  symptoms  of  tetanus,  and  who  lived  only 
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a  few  hours  after  his  admission.  The  author  obtained  some  of 
the  dust  and  splinters  of  wood  from  the  place  where  the  me- 
chanic had  injured  himself,  and  inserted  small  particles  under 
the  skin  of  mice  and  rabbits.  In  all  experiments  the  animals 
were  attacked  with  tetanus  in  from  two  to  three  days  after 
inoculation,  and  died  during  the  third  or  fourth.  The  spasmodic 
contractions  were  always  noticed  first  in  the  muscles  nearest  the 
point  of  inoculation.  A  portion  of  the  sole  of  the  foot  was 
taken  from  the  boy,  and  small  fragments  of  it  inserted  into  the 
subcutaneous  tissue  of  six  mice.  In  all  of  these,  symptoms  of 
tetanus  appeared  after  two  days,  developing  gradually  into 
general  convulsions  and  death.  The  same  results  were  obtained 
in  mice  and  rabbits  by  inoculations  of  particles  of  dust  taken 
from  the  spot  where  the  boy  sustained  the  injury.  The  bacillus 
of  tetanus  was  found  in  the  wound  of  the  second  patient.  Beumer 
is  firmly  convinced  that  a  direct  relationship  exists  between  the 
bacillus  described  by  Nicolaier  and  Rosenbach  and  the  cause  of 
tetanus. 

At  a  recent  meeting  of  the  Imperial  Royal  Society  of  Phy- 
sicians of  Vienna  {Britisli  Medical  Journal,  ]\x\y  25,  1888)  Eisels- 
berg  gave  an  account  of  a  case  of  tetanus  in  Billroth's  clinic:  A 
woman,  aged  forty,  drove  a  splinter  of  wood  into  the  palm  of 
her  hand  whilst  scrubbing  the  floor.  A  fragment  of  the  splinter 
was  extracted  by  her  husband.  During  the  course  of  the  next 
week  an  abscess  formed  in  the  hand  ;  this  was  opened  by  the 
attending  physician.  On  the  twelfth  day  after  the  injury,  the 
woman  was  admitted  into  Billroth's  clinic  with  typicai  symptoms 
of  a  severe  attack  of  tetanus,  v/hich  lasted  four  weeks.  She  after- 
ward recovered  to  a  great  extent,  and  was  discharged  at  her 
own  request.  At  that  time  she  still  presented  slight  contractions 
of  the  affected  limb.  Two  months  later  a  suppurating  fistula 
formed,  and  a  small  splinter  of  wood  came  away  in  the  discharge. 
The  wound  then  completely  healed,  and  the  patient  made  a  per- 
fect recovery.  Eiselsberg  used  the  extracted  piece  of  wood  for 
making  cultures.  Two  rabbits  were  inoculated  with  the  culture 
thus  obtained,  one  of  which  succumbed  to  tetanus  on  the  sixth 
day  after  inoculation,  while  the  second  one,  which  was  inocu- 
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lated  at  a  later  date,  showed  marked  symptoms  of  tetanus,  such 
as  increased  irritability,  trismus,  pleurosthotonus,  etc. 

Giordano  ("  Contributoall'  Eziologia  del  Tetano,"  Giorn.  della 
Acad,  di  Med.  di  Torino,  1887,  Nos.  3,  4)  performed  his  experi- 
mental work  on  the  following  cases  of  tetanus  in  the  laboratory 
of  Perroneito.  The  patient  was  a  man  forty  years  old,  who  fell 
from  a  hayloft  upon  the  frozen  ground,  and  was  brought  to  the 
hospital  twenty  hours  later  with  a  complicated  fracture  of  the 
forearm.  The  wound,  which  was  covered  with  dirt,  was  enlarged, 
drained,  and  partly  closed  ;  on  the  fourth  day  trismus,  and  on  the 
seventh  day  death  from  well-marked  tetanus.  Immediately  after 
death,  blood  was  taken  from  the  wound  of  the  median  nerve,  and 
fragments  of  a  thrombus  from  a  vein  of  the  affected  limb  were 
also  removed  and  preserved  in  sterilized  beef-tea.  A  piece  of 
necrotic  tissue  from  the  wound  contained  microbes,  but  not  the 
bacillus  described  by  Nicolaier.  Inoculations  with  blood  and 
fragments  of  internal  organs  failed  to  produce  tetanus.  Inocu- 
lations with  pus  from  the  wound  and  fragments  of  thrombus, 
caused  tetanus  in  rabbits  and  guinea-pigs.  Small  fragments  of 
straw  taken  from  the  place  where  the  patient  fell  inserted  under 
the  skin  of  a  rabbit  produced  tetanus  in  three  days.  The  pus, 
among  other  microbes,  contained  few  of  the  characteristic  bacilli. 
Injections  of  pus  taken  from  the  tetanic  animal  produced  tetanus 
in  other  rabbits.  Inoculations  with  tissue  from  the  medulla  ob- 
longata did  not  cause  the  disease.  Successful  inoculations  were 
made  from  the  second  and  third  rabbits.  Injections  of  dust 
taken  from  the  place  where  the  patient  was  injured  suspended 
in  water  caused  no  symptoms,  but  a  culture  from  it,  six  days 
old,  contained  the  bacilli,  and  when  injected  subcutaneously 
produced  the  disease.  From  the  absence  of  the  bacilli  in  the 
internal  organs,  he  concluded  that  this  microbe  does  not  per- 
meate the  whole  body,  and  that  the  disease  owes  its  origin  to 
absorption  of  toxic  agents  from  the  wound. 

Ohlmiiller  and  Goldschmidt  ("Ueber  einen  Bakterienbefund 
bei  Menschlichem  Tetanus,"  Centralblatt  f.dic ges.  Medicin,  1887, 
No.  31)  made  a  thorough  bacteriological  examination  of  a  case  of 
tetanus  following  complicated  fracture  of  the  right  thumb.     The 
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disease  appeared  the  day  following  the  injury  and  resulted  in 
death  after  not  more  than  seventeen  hours.  Soon  after  death  in- 
oculation experiments  were  made  with  blood  taken  from  the 
heart  and  spleen  and  pus  from  the  seat  of  fracture,  according  to 
directions  given  by  Bumm.  The  cultivations  were  made  in 
solid  blood-serum  and  kept  at  a  temperature  of  38°  C.  (100.7° 
F.).  The  tubes  containing  blood  from  the  heart  and  spleen 
remained  sterile,  but  the  nutrient  media  infected  with  pus  showed 
signs  of  growth  by  liquefaction  of  the  solid  serum.  The  bacilli 
which  were  detected  resembled  those  of  mouse  septicaemia, 
only  somewhat  larger  in  size.  In  addition  to  these  microbes 
streptococci  and  a  thicker  bacillus  were  found.  Twenty-four 
hours  later  liquefaction  had  increased,  but  the  streptococci 
had  diminished  in  number.  The  characteristic  bacilli  were 
pin-rods  with  globular  ends,  and  club-shaped  rods  with  color- 
less terminal  spores.  On  the  third  day  the  serum  had  under- 
gone more  advanced  liquefaction  and  at  the  same  time  a 
fetid  odor  was  noticed.  A  slide  compared  with  one  prepared 
by  Nicolaier  showed  the  identity  of  the  two  microbes.  In 
order  to  prove  still  further  their  identity  two  mice  were  inocu- 
lated with  the  mixed  cultivation.  Twelve  hours  after  infection 
tetanus  had  made  its  appearance,  followed  by  death  in  seven- 
teen hours.  It  should  be  remarked  that  the  spasms  com- 
menced in  the  tail,  exended  to  the  posterior  extremities,  and  then 
gradually  forward.  From  these  animals  blood-serum  was  taken 
with  which  other  mice  were  infected.  Again  tetanus  was  pro- 
duced and  successful  cultivations  were  made.  Successive  cul- 
tivations appeared  to  diminish  the  intensity  of  the  virus.  Of 
two  mice  of  equal  size  and  age,  one,  which  received  one  portion, 
died  of  tetanus  on  the  ninth  day,. while  the  other,  which  received 
a  dose  three  times  as  large,  died  on  the  third  day.  Cultivations 
on  agar-agar  always  remained  sterile.  Cultivations  in  sterilized 
coagulated  albumen  from  chicken's  and  goose-eggs  showed  that 
the  bacilli  retained  their  properties  for  about  a  week,  but  later 
they  were  displaced  by  other  organisms.  An  attempt  was  made 
to  destroy  the  other  microorganisms  by  heating  the  mixed  cul- 
tivation to  I00°C.(2I2°  F.)  for  five  minutes.  The  result  was  satis- 
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factory,  inasmuch  as  inoculations  produced  positive  results  in 
mice  and  blood-serum.  Inoculations  of  these  cultures  into  a  ten 
per  cent,  peptone  gelatine  medium  caused  rapid  liquefaction,  and 
the  microscope  showed  thicker  rods  with  long  processes.  In 
some  cultures,  bacilli  of  tetanus  were  found  as  late  as  the  ninth  day. 
Inoculation  with  the  last  cultures  had  no  effect.  He  ascertained 
also  that  inoculations  with  earth  had  so  often  failed  because  not 
enough  material  was  used.  He  made  additional  experiments 
using  a  much  larger  quantity.  The  first  experiment,  in  which 
a  portion  of  earth  half  the  size  of  a  pea  was  inserted  under  the 
skin  on  the  back,  was  successful.  After  twelve  hours  the  mouse 
sickened,  in  twenty-four  hours  presented  typical  evidences  of 
tetanus,  and  died  soon  afterward.  In  the  pus  at  the  seat  of  in- 
oculation cocci  and  bacilli  of  tetanus  were  found  in  abundance 
and  inoculation  with  the  product  of  inflammation  produced 
tetanus  as  surely  as  pus  taken  from  wounds  of  tetanic  patients. 
The  same  earth  exposed  for  half  an  hour  to  an  hour  to  the  action 
of  steam  was  rendered  sterile  and  inoculations  with  it  proved 
harmless. 

Of  the  greatest  scientific  and  practical  interest  are  the  obser- 
vations made  by  Bonome  ("Ueber  die  Aetiologie  des  Tetanus." 
Fortschritte  der  Medicin,  1887,  No.  21)  in  reference  to  the  causa- 
tion of  tetanus  by  infection  with  earth  containing  the  bacillus 
discovered  by  Nicolaier.  He  had  an  opportunity  to  observe 
a  number  of  cases  of  tetanus  after  the  recent  earthquake  at 
Bajardo.  Of  the  seventy  persons  injured  in  the  ruins  of  the 
church,  seven  were  attacked  by  tetanus.  From  bacteriological 
investigations  in  connection  with  these  cases,  he  came  to  the 
same  conclusions  in  regard  to  the  cause  of  the  disease  as  Mco- 
laier,  Rosenbach,  Fliigge,  and  Beumer  before  him.  He  like- 
wise was  unable  to  obtain  a  pure  cultivation  by  successive 
generations,  as  even  the  last  growth  was  always  contaminated  by 
a  bacillus  of  putrefaction.  Of  particular  importance  is  the 
observation  made  by  him  that  the  secretions  from  the  wounds 
and  the  exudation  from  the  part  the  seat  of  tetanic  convulsions 
when  dried  and' preserved  between  two  sterilized  watch-glasses 
retained  their  virulent  properties  for  at  least  four  months.     All 
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animals  inoculated  with  dust  from  the  debris  in  the  interior  of 
the  church  were  attacked  with  tetanus.  Control  experiments 
with  dust  from  the  ruins  at  Diano-Marina  never  proved  success- 
ful. Of  the  many  persons  injured  during  the  earthquake  at  this 
place,  not  one  was  attacked  by  tetanus. 

Beumer  ("Zur  Aetiologie  des  Trismus  sive  Tetanus  neona- 
torum," ZeitscJirift  fur  Hygiene,  B.  iii.  p.  242)  found  Nicolaier's 
bacillus  in  a  case  of  tetanus  neonatorum.  He  made  numerous 
efforts  to  obtain  a  pure  culture  by  successive  cultivations,  but 
failed,  as  others  had  before  him.  He  found  the  growth  contami- 
nated by  cocci  and  a  smaller  bacillus.  He  also  made  numerous 
inoculation  experiments  with  different  kinds  of  earth.  Of  ten 
experiments  with  soil  taken  from  the  ocean  beach,  tetanus 
followed  in  only  two.  On  the  other  hand,  of  ten  inoculations 
with  garden  earth  and  street  dust,  all  proved  successful  but 
one.  The  same  question  has  been  raised  in  connection  with  the 
pathogenic  action  of  the  bacillus  of  tetanus  as  with  the  pus 
microbes,  Is  the  disease  of  which  it  is  the  specific  cause  due  to 
the  presence  of  the  microbe,  or  its  products  in  the  organism  (the 
ptomaines)?  Brieger,  by  his  indefatigable  labors,  has  demon- 
strated beyond  all  doubt  that 

The  Ptomaines  of  the  Bacillus  Teiani  cause  Tetanic  Conviilsions. 

Brieger  ("Zur  Kenntniss  der  Aetiologie  des  Wundstarr- 
krampfes  nebst  Bemerkungen  fiber  das  Cholera-roth,"  Deutsche 
ined.  Wochenschrift,  1887,  p.  303)  has  succeeded  in  isolating  four 
toxic  substances  from  mixed  cultivations  of  tetanus  bacilli  in 
sterilized  meat  emulsions.  The  first,  tetanin,  in  doses  of  a  few 
milligrammes  administered  subcutaneously  in  mice  produced 
the  characteristic  symptoms  of  tetanus.  The  second,  tetatoxin, 
causes  first,  tremors,  later,  paralysis  and  convulsions.  The  third, 
muriate  of  toxin,  has  not  been  designated  by  a  special  name  by 
Brieger;  it  produces  also  well-marked  symptoms  of  tetanus,  but 
besides  excites  the  salivary  and  lachrymal  glands  to  increased 
functional  activity.  The  last,  spasmotoxin,  produces  severe 
clonic  and  tonic  spasms  which  prostrate  the  animal  at  once. 
Besides  meat  emulsion,  the  contused  brain  substance  from  horses 
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and  cattle  was  used,  also  cow's  milk  mixed  with  carbonate  of 
lime.  It  seemed  that  the  culture  substance  determined  to  a  cer- 
tain extent  the  kind  of  toxin  which  was  produced;  thus  in  cul- 
tures in  brain  substance  besides  tetanin,  tetano-toxin  was  found 
in  greatest  quantity;  old  cultures,  in  which  the  tetanus  bacilli 
were  dead,  produced  none  of  these  toxic  agents. 

The  same  author  (''Ueber  des  Vorkommen  von  Tetanin  bei 
einem  an  Wundstarrkrampf  erkrankten  Individuum,"  Berl.  klin. 
Wochensclirift^  April  23,  1888)  has  very  recently  been  successful  in 
isolating  tetanin  from  the  amputated  arm  of  a  patient  the  subject 
of  tetanus.  Tetanus  had  developed  a  few  days  after  a  severe 
crushing  injury  of  the  hand  and  forearm.  The  first  symptoms 
manifested  themselves  in  the  morning,  and  at  twelve  o'clock 
(noon)  the  operation  was  performed ;  at  five  o'clock,  on  the 
same  day,  the  patient  expired  suddenly  during  one  of  the  tetanic 
convulsions.  The  bacilli  of  tetanus  were  found  in  the  serum 
taken  from  the  oedematous  portion  of  the  forearm  in  connection 
with  other  bacilli  of  different  length,  staphylococci  and  strepto- 
cocci. Serum  containing  these  microbes  when  injected  under 
the  skin  of  mice,  guinea-pigs,  and  rabbits  invariably  produced 
tetanus ;  on  the  other  hand,  a  dog  treated  in  the  same  manner, 
as  well  as  after  injections  of  tetanin,  remained  well.  A  horse 
inoculated  with  a  culture  of  bacilli  in  meat  emulsion  showed  no 
symptoms  of  tetanus,  but  an  abscess  formed  at  the  point  of  inoc- 
ulation. The  infiltrated  tissues  of  the  amputated  forearm  planted 
on  sterilized  meat  emulsions,  solid  blood-serum,  and  emulsion 
made  of  the  flesh  offish,  yielded,  besides  ammonia,  only  tetanin; 
no  trace  of  tetano-toxin,  spasmo-toxin,  nor  the  unnamed  toxin 
which  could  be  obtained  from  Rosenbach's  bacillus.  A  mod- 
erate dose  of  tetanin  injected  into  J;he  subcutaneous  tissue  of  a 
horse  produced  muscular  contractions  which  lasted  for  a  con- 
siderable length  of  time,  but  the  characteristic  symptoms  of 
tetanus,  as  it  is  seen  in  horses,  did  not  appear. 

The  clinical  and  experimental  researches  quoted  above  dem- 
onstrate that  the  same  bacillus  is  found  in  the  wound  secretions, 
the  tissues,  and,  in  some  instances,  in  the  blood  of  tetanic 
patients,  and  that  tetanus  in  animals  can  be  produced  by  injec- 
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tion  of  wound  secretions  of  tetanic  patients,  or  by  using  culti- 
vations— facts  which  have  established  the  microbic  nature  of  the 
disease.  The  stage  of  incubation,  both  in  man  and  animals, 
appears  to  be  extremely  variable  ;  in  some  instances  lasting  only 
twenty-four  hours,  while  in  others  weeks  may  elapse  between 
the  time  of  inoculation  and  the  first  manifestations  of  the  disease. 
This  may  depend  on  one  of  three  things:  i.  The  number  of 
bacilli  introduced  may  be  so  small  that  a  much  longer  time  is 
necessary  before  active  symptoms  are  produced  than  if  a  larger 
quantity  had  been  introduced,  as  Watson  Cheyne  has  shown  that 
in  animals  the  injection  of  a  limited  number  of  the  bacilli  of 
tetanus  produced  no  symptoms.  2.  The  location  of  the  infection- 
atrium  and  anatomical  characteristics  of  the  tissues  surrounding  it 
may  influence  the  time  which  is  necessary  to  develop  the  disease. 
3.  Brieger's  investigations  have  shown  that  tetanic  convulsions 
in  animals  are  produced  by  injections  of  tetanin,  one  of  the 
toxic  ptomaines  derived  from  cultivations  of  the  bacillus  of 
tetanus,  and  it  is  more  than  probable  that  the  active  symptoms 
of  tetanus  in  man  are  due  not  to  the  presence  in  the  tissues  of 
the  bacillus,  but  to  the  toxic  action  of  the  ptomaines  on  the 
spinal  cord,  so  that  the  length  of  the  stage  of  incubation  is 
further  modified  by  the  capacity  of  the  infected  tissues  to  yield 
the  different  ptomaines.  4.  The  degree  of  virulence  of  the 
bacillus  of  tetanus  must  certainly  play  an  important  part  not 
only  in  determining  the  length  of  the  incubation  stage,  but  also 
the  intensity  of  symptoms.  There  can  be  no  doubt  that  both 
the  acute  and  chronic  forms  of  tetanus  are  caused  by  the  same 
microbe,  and  that  the  clinical  difference  depends  upon  the  degree 
of  virulence  of  the  primary' cause.  Whether  cultivations  from 
chronic  cases  of  tetanus  can  produce  an  acute  and  rapidly  fatal 
attack  in  animals  remains  to  be  determined.  In  this  direction  I 
have  recently  made  an  observation  which,  if  not  convincing,  is,  at 
least,  very  suggestive.  A  boy,  fifteen  years  of  age,  previously  in 
good  health,  was  attacked  with  acute  osteomyelitis  in  the  lower 
extremity  of  the  femur.  The  surgeon  in  attendance  trephined  the 
bone  over  the  outer  and  lower  aspect  during  the  first  few  days  and 
before  an  abscess  had  formed  in  the  soft  parts.     A  few  days  after 
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the  operation  trismus  set  in,  followed  by  typical  chronic  tetanus. 
Six  weeks  later,  the  patient  entered  the  Milwaukee  Hospital, 
and  was  placed  under  my  charge.  At  this  time  the  patient  had 
become  emaciated  to  a  skeleton.  Trismus  and  opisthotonus 
were  well  marked,  and  the  lower  extremities  were  rigid  and 
fixed  in  the  extended  position.  The  slightest  touch,  or  a  draught 
of  air  in  the  room,  would  bring  on  intense  convulsive  attacks 
lasting  for  several  minutes,  attended  by  excruciating  pain.  Pro- 
fuse fetid  discharge  at  the  site  of  operation ;  pulse  140,  tempera^ 
ure  from  99°  to  101°  (37.3°  to  38.3°  C).  Believing  that  primary 
infection  had  taken  place  through  the  operation  wound,  and  that 
osteomyelitic  products  served  the  purpose  of  a  nutrient  medium 
for  the  bacillus  tetani,  I  determined  to  operate  in  spite  of  the  grave 
symptoms.  As  the  spinal  cord  at  this  stage  of  the  disease  was 
necessarily  the  seat  of  intense  congestion,  I  resorted  to  chloro- 
form as  an  anaesthetic  instead  of  ether.  The  usual  operation  for 
necrosis  of  the  lower  end  of  the  femur  was  performed,  and  a 
large  triangular  sequestrum  removed  from  the  lower  and  poste- 
rior aspect  of  the  bone.  The  involucrum  was  imperfect  and  its 
inner  side  lined  with  a  thick  layer  of  flabby  granulations.  Gela- 
tine tubes  were  inoculated  with  blood,  pus,  and  granulation  tissue. 
The  blood  cultivations  remained  sterile,  while  the  two  remaining 
tubes  showed  a  copious  growth  of  staphylococcus  pyogenes 
albus  which  rapidly  liquefied  the  gelatine.  A  portion  of  the 
granulation  tissue  was  disinfected  with  a  weak  solution  of  car- 
bolic acid,  dried  between  layers  of  gauze,  and  inserted  under  the 
skin  of  a  rabbit.  No  suppuration  followed,  and  the  animal 
remained  perfectly  well  for  six  weeks,  when  both  posterior 
extremities  became  rigid  so  that  it  could  only  move  from  place 
to  place  by  dragging  the  hind  legs..  The  next  day  tetanic  con- 
vulsions affecting  the  muscles  of  the  spine  and  all  the  limbs 
appeared,  and  on  the  fourth  day  death  supervened.  The  inter- 
esting features  in  this  case  are  that  the  patient  recovered  from 
the  tetanus  after  a  long  illness,  extending  over  three  months ; 
that  marked  improvement  followed  the  operation,  which  had  for 
its  object  thorough  disinfection  of  the  infection-atrium  ;  and  that 
the  inoculation  of  granulation  tissue  in  the  rabbit  was  followed 
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by  an  acute  attack  of  tetanus  six  weeks  after  infection.  In  the 
experiments  related  above  the  animals  were  inoculated  with 
cultivations,  or  with  wound  secretions  from  tetanic  patients;  the 
stage  of  incubation  rarely  extended  over  two  to  three  days,  and 
often  only  eighteen  to  twenty-four  hours,  and  the  disease  pro- 
duced death  in  from  twelve  hours  to  three  days. 

XVI.    Tuberculosis. 

Of  all  the  microbic  diseases,  tuberculosis  is  of  the  greatest 
interest  and  importance  to  the  surgeon.  Of  the  greatest  interest 
because  the  tubercular  lesions  which  come  under  his  care  are 
more  clearly  understood  from  a  scientific  standpoint  than  most 
of  the  other  surgical  diseases,  and  of  the  greatest  importance  on 
account  of  their  great  frequency.  That  large  class  of  diseases 
which  were  grouped  under  that  indefinite  and  vague  term, 
scrofula,  in  the  text-books  of  but  a  few  years  ago,  have  been 
shown  by  recent  research  to  be  identical  with  tuberculosis 
etiologically,  clinically,  and  anatomically.  It  is  the  object  of 
this  part  of  the  paper  to  give  a  brief  description  from  a  bacterio- 
logical and  clinical  standpoint  of  such  localized  tubercular 
lesions  which  by  general  consent  are  regarded  as  surgical 
affections  and  requiring  surgical  treatment. 

History. — The  results  obtained  from  the  crude  inoculation 
experiments,  which  were  made  by  Villemin,  pointed  strongly 
toward  the  infectiousness  of  tuberculosis,  and  since  that  time 
diligent  search  was  made  to  discover  and  isolate  a  specific 
microorganism  which  should  be  characteristic  of  this  disease. 
Theories  were  advanced,  microbes  were  found  and  described 
which  were  supposed  to  bear  a  direct  etiological  relationship  to 
tuberculosis,  but  nothing  definite  was  known  on  the  subject 
until  Robert  Koch  ("  Die  Aetiologie  der  Tuberkulose,"  Berl.  klin. 
Woclienschrift.,  1882,  No.  15),  in  1882,  announced  to  the  pro- 
fession his  great  discovery.  He  had  found  and  demonstrated  the 
true  cause  of  tuberculosis,  the  bacillus  of  tuberculosis,  and  in  his 
first  publication  brought  such  convincing  proof  of  the  correctness 
of  his  claim,  that,  with  few  exceptions,  it  brought  conviction  even 
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to  the  most  sceptical.  He  had  not  only  found  the  bacillus,  but 
showed  that  it  was  constantly  present  in  all  tubercular  lesions. 
He  had  isolated  and  cultivated  the  bacillus  from  tubercular  tissue  ; 
and,  finally,  he  had  furnished  the  crucial  test — had  produced 
artificial  tuberculosis  in  animals  by  inoculation  which  was 
identical  with  tuberculosis  in  man.  A  number  of  pathologists, 
who  inoculated  animals  with  non-tubercular  material,  claimed 
that  they  had  produced  pathological  conditions  analogous  to 
those  found  in  animals  which  had  been  infected  with  the  virus 
of  tuberculosis.  Further  experimentation  soon  showed  that 
these  were  instances  of  pseudo-tuberculosis;  that  while  the  gross 
appearances  of  the  lesions  resembled  true  tuberculosis,  inocula- 
tions with  this  material  never  produced  tuberculosis,  while 
inoculations  with  tubercular  material  could  be  done  through  a 
series  of  animals  without  impairing  the  potency  of  the  virus, 
or  varying  the  constancy  of  the  results.  Koch's  discovery  did 
not  lead  to  such  energetic  search  for  the  bacillus  of  tuberculosis 
among  surgeons  as  physicians,  because,  as  Konig  asserts,  the 
symptoms  and  signs  of  the  tubercular  affections  coming  under 
the  observation  of  surgeons  are  so  characteristic,  that  for  prac- 
tical purposes  a  correct  diagnosis  could  be  made  in  the  majority 
of  cases  without  a  knowledge  of  their  microbic  nature  and  the 
improved  methods  for  making  a  positive  diagnosis  derived 
therefrom.  Koch,  himself,  in  the  publication  above  referred  to, 
demonstrated  the  presence  of  the  bacillus  in  lupus,  scrofulous 
glands,  tubercular  joints,  etc.  He  called  attention  to  the  fact 
that  in  these  affections  the  bacillus  can  be  constantly  found  in 
giant  cells  and  between  the  epithelioid  cells,  while  it  is  more 
difficult  to  find  it  in  cheesy  products,  unless  caseation  has  taken 
place  quite  rapidly. 

Weichselbaum  ("Tuberkelbacillen  im  Blut.,"  etc.,  Wiener  med. 
Wochcnschrift,  1884,  Nos.  12,  13),  Meisels,  and  Lustig  found 
tubercle  bacilli  in  the  blood  in  cases  of  acute  miliary  tubercu- 
losis, both  during  life  and  after  death.  Schuchardt  and  Krause 
("Ueber  das  Vorkommen  der  Tuberkelbacillen  bei  fungdsen  und 
scrofulosen  Eritzundungen,"i*'6'/'/.f<://;7//^  dcr  Medicin,  B.  i,  p.  277) 
examined  forty  cases  of  tuberculosis  of  bones,  joints,  tendon- 
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sheaths,  and  the  skin  in  Volkmann's  klinik,  and  never  failed  in 
finding  bacilli,  although  in  some  specimens  careful  and  pro- 
longed search  had  to  be  made.  They  found  the  bacilli  in 
various  lesions  which  had  formerly  been  regarded  as  scrofulous 
affections. 

Schlegtendal("Ueber  das  Vorkommen  der  Tuberkelbacillen  im 
Eiter,"  Fortsciiritte  d.  Mcdicin,  B.  i,  p.  537)  examined  520  speci- 
mens of  pus  from  tuberculous  suppurations  and  found  bacilli 
present  in  about  75  per  cent,  of  the  cases.  Mogling  {Die 
ChimrgiscJieii  Ttiberhdosen,  Tubingen,  1884)  found  the  bacilli 
never  absent  in  tubercular  pus  from  53  patients. 

During  the  last  few  years,  surgeons  have  made  valuable  con- 
tributions to  surgical  literature  on  the  subject  of  tuberculosis 
corroborative  of  the  statements  of  Koch,  which  have  placed 
many  heretofore  obscure  lesions  within  the  range  of  rational  and 
successful  surgical  treatment. 

Description  of  the  Bacillus  Tuberculosis. — The  bacillus 
described  by  Koch  as  the  essential  cause  of  all  forms  of  tuber- 
cular inflammation  appears  in  the  shape  of  very  thin  rods  from 
two  to  eight  micromillimetres  in  length,  and  rounded  at  the 
ends.  They  are  straight  or  curved,  and  frequently  beaded, 
occur  singly,  in  pairs,  or  in  bundles.  In  the  tissues  they  are 
found  in  the  interior  of  giant  cells  and  within  and  between 
epithelioid  cells.  The  bacilli  of  tuberculosis  are  non-motile 
and  consequently  possess  no  power  of  locomotion  and  cannot 
penetrate  into  the  tissues  without  assistance.  Spore-formation 
occurs,  even  within  the  animal  body,  the  spores  having  the 
appearance  of  clear  vacuoles. 

Methods  of  Staining. — For  section-staining  Ehrlich's  method 
is  the  best : 

Saturated   alcoholic  solution  of  methyl-violet   or 
fuchsin   .         .          .         .  .         .  .11  parts. 

Aniline  water      .         .  .         .         .         .      100     " 

Absolute  alcohol  .         .  .  .  .        10     *' 

Sections  are  left  for  twelve  hours  in  this  solution.  Treat  the 
specimen  with  i  :  3  solution  of  nitric  acid  a  few  seconds.     Wash 
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in  alcohol  (60  per  cent.)  for  a  few  minutes  ;  after-stain  with 
diluted  solution  of  vesuvin  or  methylene-blue  for  a  few  minutes; 
wash  again  in  60  per  cent,  alcohol,  dehydrate  in  absolute 
alcohol,  clear  with  cedar  oil,  mount  in  Canada  balsam.  The 
examination  of  fluids  can  be  done  rapidly  and  most  satisfactorily 
by  Gibbes'  method. 

Gibbes'  magenta  solution  : 

Magenta     .......         2  parts. 

Aniline  oil  ......         3     " 

Alcohol  (specific  gravity  0.830)  .         .  .  20     " 

Distilled  water    .  .  .  .  .  .  20     " 

Stain  cover-glass  preparations  in  this  solution  for  fifteen  or 
twenty  minutes;  wash  in  (i  :  3)  solution  of  nitric  acid  until  the 
color  is  removed;  rinse  in  distilled  water.  After-stain  with 
methylene-blue,  methyl-green,  iodine-green,  or  a  watery  solution 
of  crysoidin,  five  minutes;  wash  in  distilled  water  until  no  more 
color  comes  away.  Transfer  to  absolute  alcohol  for  five  minutes, 
dry,  and  preserve  in  Canada  balsam. 

Cultivation  Experiments. — The  best  culture  medium  is  solid 
sterilized  blood-serum  of  the  cow  or  sheep,  with  or  without  the 
addition  of  gelatine  at  a  temperature  of  37°  to  38°  C.  (98.6°  to 
100.4°  F.).  The  bacillus  grows  very  slowly  and  only  between 
the  temperatures  of  30°  and  41°  C.  (86°  and  105.8°  F.).  In 
about  a  week  or  ten  days,  the  culture  appears  as  little  whitish 
or  yellowish  scales  and  grains.  The  bacillus  can  also  be  culti- 
vated in  a  glass  capsule  on  blood-serum,  and  the  appearance  of 
the  growth  studied  under  the  microscope.  The  scales,  or  pelli- 
cles, are  then  seen  to  be  made  up  of  colonies  of  a  perfectly 
characteristic  appearance.  The  growth  ceases  after  three  or 
four  weeks.  The  blood-serum  is  liquefied,  unless  putrefactive 
bacteria  contaminate  the  culture. 

Nocard  et  Roux  (''  Sur  la  culture  du  bacille  de  la  Tuberculose," 
Annales  de  V Institute  Pasteitr,  i,  1887,  No.  i,  pp.  19-29)  have 
found  that  coagulated  blood-serum  is  improved  for  the  growth 
of  the  bacillus  of  tuberculosis  by  adding  peptone,  soda,  and 
sugar.      A   further   addition  of  6  to    8   per  cent,  of  glycerine 
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Tubercle  bacilli  containing  spores.     (R.Koch.)     Zeiss  y^g-.     O.  4. 
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Tubercle  bacilli  from  a  tubercular  cavity.     Carbol-fuchsin, 
nitric  acid,  methyl-blue.     Zeiss  ^^.     O.  4. 
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favors  the  growth  of  the  bacillus  still  more,  while  at  the  same 
time  it  prevents  the  formation  of  a  crust  upon  the  culture 
medium,  which  otherwise  forms  by  evaporation.  They  also 
made  successful  cultivations  upon  agar-agar  bouillon,  to  which  _ 
was  added  6  to  8  per  cent,  of  glycerine,  kept  at  a  temperature 
of  39°  C.  (i02.2°  F.). 

Inoculation  Experiments. — Even  before  the  discovery  of 
the  bacillus  of  tuberculosis  by  Koch,  genuine  tuberculosis  was 
produced  in  animals  by  inoculation  with  the  products  of  what 
was  then  described  as  scrofula.  Hueter  inoculated  the  anterior 
chamber  of  the  eye  in  rabbits  with  lupus  tissue  and  produced 
tuberculosis  of  the  iris.  Schiiller  {Untersiichiing  ubev  die Entste- 
hiing  und  Ursache  der  scrofidosen  und  tubejxidosen  Gelenkleiden, 
i88o)  introduced  fragments  of  lupus  tissue  into  the  veins  of 
animals,  and  in  this  way  produced  pulmonary  tuberculosis.  He 
also  claimed  to  have  discovered  the  microbe  of  tuberculosis  by 
fractional  cultivation  from  lupus  tissue  which,  when  conveyed 
into  the  vessels  of  the  lungs,  produced  phthisis,  and  when 
injected  into  joints  tubercular  inflammation,  caseation,  and, 
finally,  miliary  tuberculosis.  Koch  {MittJieibingen  ans  dem  Kai- 
serlichen  Gesundheitsamte,  B.  ii,  1883)  inoculated  the  anterior 
chamber  of  the  eyes  of  eighteen  rabbits  from  five  cases  of  lupus, 
and  in  all  of  them  tuberculosis  of  the  iris  was  produced,  and,  if 
life  was  prolonged  for  a  sufficient  length  of  time,  was  followed 
by  tuberculosis  of  the  lymphatic  glands  of  the  neck,  lungs, 
kidneys,  liver,  and  spleen.  Similar  results  were  obtained  in  five 
guinea-pigs. 

Cornet  has  recently  made  numerous  experiments  in  Koch's 
laboratory  on  animals  to  ascertain  the  inocubility  of  tubercu- 
losis through  abrasions  of  the  skin.  He  found  that  if  lupus 
tissue,  or  a  pure  culture  of  tubercle  bacilli  is  applied  to  a  cuta- 
neous abrasion,  the  result  in  most,  if  not  in  all,  cases  is  a  local 
tuberculosis  in  the  adjacent  lymphatic  glands,  and,  later,  a 
general  miliary  tuberculosis. 

Cornil  and  Leloir  implanted  lupus  tissue  into  the  peritoneal 
cavity  of  guinea-pigs,  and  in  five  cases,  out  of  fourteen  experi- 
ments, produced  peritoneal  and  general  tuberculosis.     Implan- 
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tations  from  these  animals  into  healthy  animals  again  yielded 
positive  results. 

Pagenstecher  and  Pfeiffer  {^Berliner  klin.  Wochenschrift,  1883) 
took  the  secretion  of  the  conjunctiva  from  patients  suffering 
from  lupus  of  this  structure  and  injected  it  into  the  anterior 
chamber  of  the  eye  in  rabbits.  After  five  to  six  weeks,  nodules 
could  be  seen  on  the  surface  of  the  iris  which  were  in  every 
respect  identical  with  tuberculosis  of  this  organ.  Doutrelepont 
("Die  Aetiologie  des  Lupus  vulgaris,"  Proceedings  of  International 
Congress,  Copenhagen)  inoculated  the  peritoneal  cavity  of  fifty 
guinea-pigs,  and  in  eight  rabbits  the  anterior  chamber  of  the 
eye,  and  in  all  of  the  animals  local  tuberculosis  was  produced  at 
the  point  of  inoculation  ;  and  in  three  of  the  guinea-pigs,  and  in 
one  rabbit,  the  local  disease  was  followed  by  general  tuberculosis. 
The  advances  in  our  knowledge  of  the  etiology  of  tuberculosis, 
the  discovery  of  the  bacillus,  and  the  production  in  animals  of 
tuberculosis  by  implantation  of  lupus  tissue  have  finally  settled 
the  identity  of  tuberculosis  and  lupus.  As  tuberculosis  is  now 
diagnosed  wherever  the  respective  bacillus  is  found,  another 
diagnostic  significance  is  admitted  even  by  those  who  are 
inclined  to  be  sceptical  in  regard  to  the  etiological  I'ole  played 
by  it.  Koch  produced  artificial  tuberculosis  in  over  five  hun- 
dred animals  with  material  from  different  tubercular  lesions  and 
examined  them  all  with  the  greatest  care.  Of  the  bacillus  he 
produced  forty-three  pure  cultures,  some  of  which  he  continued 
through  over  thirty  generations,  occupying  a  period  of  two 
years.  We  shall  see  that  inoculations  with  material  from  so- 
called  scrofulous  glands  produce  the  same  effect  as  when  lupus 
tissue  is  used,  and  must,  therefore,  attribute  their  existence  to 
the  same  cause. 

Arloing  {Comptes  rendus,  t.  99,  p.  661)  prepared  an  emulsion 
from  a  simple  scrofulous  gland,  caseous  in  the  centre,  which  was 
taken  from  a  boy  aged  fourteen.  This  was  injected  beneath  the 
skin  of  ten  rabbits,  and  the  same  number  of  guinea-pigs. 
Visceral  tuberculosis  developed  in  all  guinea-pigs,  but  the 
rabbits  remained  healthy,  except  that  two  showed  yellow 
caseous  granulations  at  the  seat  of  inoculation.      From  a  gland 
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Tubercular  eruption  in  the  iris  of  a  rabbit,  fifth  day  after  inoculation. 
Zeiss  '^^.     (Baumgarten.) 

Beg.  T.  Formation  of  tubercles  beginning  (separation  of  white 
corpuscles). 

E.  Endothelium  of  the  anterior  surface  of  the  iris. 

Ep.  Epithelium  of  the  posterior  surface  of  the  iris. 

P.  Iris  parenchyma. 

Gf.  Bloodvessels. 
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removed  later,  from  the  same  boy,  a  similar  emulsion  was  made 
and  injected  into  the  peritoneal  cavity  of  six  rabbits  and  six 
guinea-pigs.  As  before,  the  guinea-pigs  all  presented  tubercular 
lesions ;  the  rabbits,  on  being  killed,  were  found  to  be  perfectly 
healthy.  In  two  instances,  pus  from  strumous  abscesses  gave 
similar  results.  Some  glands  excised  from  the  neck  of  a  young 
woman  produced  tuberculosis  both  in  rabbits  and  in  guinea-pigs, 
but  the  patient  died  three  weeks  after  the  operation  from  miliary 
tuberculosis.  Arloing  appears  to  consider  this  case  as  outside 
the  general  category  of  strumous  glands.  From  these  experi- 
ments he  inferred  that  either  scrofula  and  tuberculosis  were 
nearly  allied  affections,  but  caused  by  different  agents,  or  they 
were  derived  from  a  single  virus,  of  which  the  activity  was 
modified  in  the  scrofulous  form. 

Mr.  Eve  ("  On  the  Relation  of  Scrofulous  Gland  Disease  to 
other  forms  of  Tuberculosis ;  an  Experimental  Inquiry,"  British 
Medical  Journal,  April  14,  1888)  conducted  some  experiments 
for  the  same  purpose,  using  small  fragments  of  the  glands  pre- 
pared with  sterilized  instruments,  and  the  possibility  of  infection 
of  the  animals  with  true  tuberculosis  was  negatived  by  the  pre- 
cautions taken.  As  regards  the  results  of  the  experiments  on 
rabbits  with  glands  from  five  different  subjects,  the  material  from 
these  cases  produced  visceral  tuberculosis ;  from  one  case,  cold 
abscesses ;  and  in  one  instance,  in  which  a  rabbit  was  inoculated 
in  the  anterior  chamber  of  the  eye,  it  escaped  infection  alto- 
gether. No  bacilli  could  be  discovered  in  the  gland.  Three 
rabbits  inoculated  with  organs  from  a  guinea-pig,  proved  to  be 
the  most  acute  cases  of  tuberculosis  that  the  author  has  been 
able  to  induce  by  strumous  gland  disease  in  rabbits,  the  tuber- 
cles being  widely  disseminated.  The  bacilli  in  the  visceral 
tuberculosis  were  generally  uniformly  stained  with  even  outlines, 
but  in  a  strumous  abscess  in  a  rabbit  which  had  existed  for 
eight  months  they  were  nearly  all  "beaded"  or  uniformly 
stained,  and  often  collected  in  groups  not  unlike  clumps  of 
micrococci. 

Wm.    Mueller    ("  Experimentelle    Erzeugung    der   typischen 
Knochentuberculose,"    Ccntralblait  f.    Chiriirgie,    1886,  p.    233) 
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produced  the  characteristic  form  of  tuberculosis  in  bone  experi- 
mentally by  the  injection  of  tuberculous  material  into  the  nutrient 
artery.  Konig  for  a  long  time  had  claimed  that  the  wedge- 
shaped  sequestrum  so  constantly  found  in  tubercular  foci  in  the 
articular  extremities  of  the  long  bones,  was  due  to  occlusion  of 
a  small  artery  by  a  tubercular  embolus.  Mueller's  experiments 
were  made  to  prove  this  clinical  observation.  He  made  sixteen 
experiments  on  rabbits,  injecting  tuberculous  pus  into  the 
femoral  artery,  some  in  a  peripheral,  some  in  a  central  direction, 
without  any  positive  results.  In  a  second  series  the  same  ma- 
terial was  thrown  into  the  nutrient  arteries  of  the  femur  and  tibia. 
Of  ten  of  these  cases,  two  showed  a  tuberculous  focus  in  the 
medulla  of  the  diaphysis  of  the  tibia,  in  another  case  miliary 
tuberculosis  in  the  femur  and  tibia,  and  in  the  latter  bone  a 
small  caseous  spot  in  the  spongy  part,  which  contained  numerous 
bacilli.  The  animals  were  killed  eight  weeks  after  the  injection, 
and  showed  no  evidences  of  organic  disease,  except  few  tuber- 
cles in  the  lungs.  Twenty  experiments  were  made  on  young 
goats,  five  on  sheep,  and  two  on  dogs.  The  tuberculous  ma- 
terial was  injected  directly  into  the  nutrient  artery  of  the  tibia, 
the  tibial  artery  being  tied  above  and  below  this  vessel.  Primary 
union  of  the  wound  was  obtained  in  all  cases  except  on  one  dog. 
In  the  dogs  and  sheep,  all  experiments  yielded  negative 
results.  In  the  goats  bone  affections  were  produced  which  were 
identical  with  tubercular  bone  lesions  found  in  man.  Most  fre- 
quently the  disease  was  established  in  the  diaphysis — cheesy 
masses  and  granulation  tissue  showing  themselves  in  the 
medulla  and  cortical  substances,  or  tuberculous  osteomyelitis 
with,  or  without,  sequestration.  Typical  lesions  were  also  found 
in  the  ends  of  the  bones  with,  aod  without,  implication  of  the 
adjacent  joints.  In  two  of  these  cases  the  epiphysis  was  affected, 
while  in  three  the  shaft  was  involved.  The  following  experi- 
ment furnishes  a  good  illustration  of  the  identity  of  the  bone 
disease  produced  experimentally,  and  the  disease  as  it  occurs  in 
man.  Tuberculous  material  was  injected  into  the  tibial  artery 
of  a  goat  three  months  old.  Wound  healed  in  eight  days. 
Some   lameness  four  months  later,  gradually  increasing  during 
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the  next  nine  months.  At  the  same  time  a  sweUing  appeared 
at  the  knee-joint.  Tibia  painful  on  outer  side.  Animal  killed 
thirteen  months  after  the  injection.  There  was  found  a  typical 
fungous  disease  at  the  knee-joint  most  advanced  at  the  sides,  a 
wedge-shaped  sequestrum  in  one  of  the  tuberosities  of  the  tibia, 
and  a  small  granulation  mass  in  the  centre  of  the  head  of  the 
tibia,  and  two  similar  granulation  masses  in  the  lower  epiphysis 
of  the  femur.  With  the  exception  of  the  lymphatic  glands  of 
the  knee-joint,  no  other  organs  were  affected.  In  some  cases 
pulmonary  tuberculosis  developed,  twice  general  tuberculosis. 
The  rest  of  the  animals  were  killed  when  they  began  to  show 
lameness — fourteen  days  to  thirteen  months  after  the  inocula- 
tion. The  tubercular  lesions  thus  produced  were  examined  for 
bacilli  and  they  were  never  found  absent.  The  starting-point, 
in  every  instance,  must  have  been  a  tubercular  embolus  in  one 
of  the  small  arterial  branches    in  the  extremity  of  the  bone. 

The  opinion  that  tubercle  is  capable  of  inoculation  was  held 
by  many  ancient  writers,  and  Laennec  himself,  after  a  nick  from 
a  saw  while  making  a  necropsy  on  a  phthisical  subject,  thought 
that  he  witnessed  an  example  of  inoculation  in  a  small  tubercle 
in  the  skin,  but  twenty  years  afterward  this  great  physician  and 
teacher  was  in  good  health,  though  finally  he  died  of  phthisis. 

Inociilation'tuberciilosis. 

Schmidt  ("  Uebertragbarkeit  der  Tuberkulose  durch  cutane 
Impfung,"  Manclien.  drztliclies  Intelligcnzblatt,  1883,  Nos.  47 
and  48)  made  a  number  of  experiments  to  ascertain  the  effect 
of  inoculations  of  superficial  abrasions  of  the  skin  with  the 
virus  of  tuberculosis.  In  guiiiea-pigs  he  made  slight  cutaneous 
abrasions  of  the  skin  to  which  he  applied  tubercular  material, 
and  covered  the  point  of  inoculation  with  collodium.  All  of 
his  experiments  failed  in  producing  tuberculosis,  while  in  the 
control  animals  in  which  the  infectious  material  was  introduced 
into  the  subcutaneous  tissue,  or  into  the  peritoneal  cavity, 
tuberculosis  developed  without  a  single  exception.  He  be- 
lieves that  the  results  of  these  experiments  are  only  corrobor- 
ative of  the  assertion   previously  made  by  Bollinger  and  Koch 
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that  the  susceptibility  of  the  cutis  for  tubercular  infection  is 
slight.  A  sufficient  number  of  well-authenticated  cases,  how- 
ever, have  been  reported  during  the  last  few  years  to  prove  that 
in  man  tuberculosis  is  not  infrequently  contracted  by  the  absorp- 
tion of  tubercular  material  through  small  wounds  and  superficial 
abrasions  of  the  skin.  Volkmann  a  number  of  years  ago  made 
the  statement  that  tubercular  infection  never  takes  place  through 
large  operation  wounds,  or  at  the  site  of  severe  injuries,  but 
that  localization  of  the  bacillus  is  likely  to  take  place  in  parts 
the  seat  of  very  slight  contusions,  or  what  may  appear  at  the 
time  as  an  insignificant  injury.  He  explained  this  by  assuming 
that  the  active  tissue-changes  which  take  place  during  the 
process  of  regeneration  after  a  severe  trauma  prevented  the 
infection.  In  studying  the  cases  of  inoculation  tuberculosis, 
which  will  be  referred  to  below,  it  will  be  seen  that  the  infection- 
atrium  was  always  caused  by  a  trivial  injury. 

Martin  du  Magny  {Contribution  a  l' etude  de  V inoculation  tuber- 
cideuse  cJiez  llionime,  These,  Paris,  1886)  has  collected  the  clin- 
ical material  of  cases  of  inoculation-tuberculosis  and  in  his 
comments  upon  them  asserts  that  the  sputum  of  phthisical 
patients  and  animal  excretions  were  the  usual  carriers  of 
contagion,  consequently,  the  affection  is  most  frequently  met 
with  among  physicians,  nurses,  butchers,  and  teamsters.  The 
external  appearances  manifested  at  the  point  of  inoculation 
consist  of  the  formation  of  a  red  nodule  in  the  skin  which 
increases  slowly  in  size  and  forms  a  miliary  abscess,  in  which 
papillomatous  proliferation  takes  place,  and  around  which  a  new 
zone  of  infiltration  forms,  which  in  turn  again  suppurates  and 
becomes  papillomatous.  The  centre  heals  with  the  formation 
of  a  flat  cicatrix,  while  the  destructive  process  progresses  slowly 
in  a  peripheral  direction.  Raymond  ("Contribution  a  I'etude 
de  la  tuberculose  cutane  par  inoculation  directe,"  France  Med., 
1886,  p.  99)  reports  two  cases.  In  the  first  case  the  patient, 
suffering  from  advanced  tuberculosis,  inoculated  himself  through 
an  abrasion  of  the  skin  of  the  hand  by  sucking  a  wound  to 
arrest  hemorrhage.  The  little  wound  refused  to  heal,  and 
became    covered   with   a   crust   under   which    suppuration   was 
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going  on.  Later,  a  papillomatous  elevation  formed,  which  con- 
tinued to  ulcerate  on  the  surface.  The  margins  of  the  ulcer  were 
surrounded  by  an  infiltrated  zone,  the  skin  covering  it  presenting 
a  brownish  color.  The  second  case,  a  healthy  man,  injured  him- 
self by  the  prick  of  a  thorn.  The  wound  became  infected  with 
the  sputum  of  his  phthisical  wife.  The  puncture  became  the 
centre  of  a  papillomatous  swelling  surrounded  by  a  dark  red 
zone.  Suppuration  took  place  at  several  points  at  the  same 
time.  The  whole  of  the  diseased  portion  of  the  skin  was 
removed  and  the  sections  taken  from  it,  on  staining,  showed 
the  presence  of  numerous  bacilli.  In  both  cases  the  period  of 
incubation  was  three  weeks. 

Hanot  {^Archives  de  Pliysiologie,  July,  1886)  has  collected  six 
observations  which  would  tend  to  show  that  tubercular  inocula- 
tion in  man  does  take  place,  one  case  having  fallen  under  his 
own  observation.  In  the  case  observed  by  Hanot,  the  patient 
was  in  the  third  stage  of  phthisis,  and  died  soon  after  with  a 
tubercular  ulcer  on  the  arm  of  at  least  two  years'  standing; 
while  the  history  of  cough  only  dated  from  the  last  two  months, 
which  would  show  that  the  cutaneous  lesion  preceded  the  pul- 
monary, and  was  the  cause  of  the  phthisis.  In  the  cases  which 
he  collected  the  sources  of  inoculation  were  necropsies  on  tuber- 
cular subjects,  nursing  phthisical  patients,  handling  old  bones, 
pricking  the  hand  with  a  fragment  of  porcelain  from  the  broken 
spittoon  of  a  phthisical  patient,  and  in  four  of  the  cases  the  tuber- 
cular character  of  the  cutaneous  lesion  was  verified  by  finding 
the  bacilli. 

Axel  Hoist  mentions  the  case  of  an  attendant  on  phthisical 
patients  at  a  hospital,  who  had  suffered  for  a  long  time  from 
atonic  ulceration  of  the  fingers,  which  had  been  treated  unsuc- 
cessfully by  various  external  applications  ;  no  tubercle  bacilli 
could  be  found  with  certainty  in  the  sores.  Later,  the  man  was 
affected  with  tuberculous  glandular  swelling  in  the  axilla,  which 
contained  a  considerable  number  of  bacilli,  and  Hoist  considers 
that  it  is  highly  probable  the  patient  had  been  infected  through 
the  ulcers. 

Merklen  ( "  Inoculation  tuberculeuse    localisee    aux    doigts," 
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Gazette  hcbd.,  1885,  No.  27)  presented  a  case  of  inoculation 
tuberculosis  to  the  Societe  des  hopitaux  in  which  the  infection  of 
the  wife  of  a  phthisical  husband  could  be  clearly  traced,  and  had 
occurred  through  the  fissures  of  the  fingers.  At  the  point  of 
inoculation  hard  nodules  formed  in  which  bacilli  were  found; 
this  was  followed  by  tubercular  lymphangitis,  which  finally  led 
to  pulmonary  tuberculosis.  The  patient  had  previously  been  in 
perfect  health  and  without  any  hereditary  taint. 

Eiselsberg  ("  Beitriige  zur  Impf-tuberculose  beim  Menschen," 
Wiener  med.  Wocliensclirift,  1887,  No.  53),  during  the  last  few 
years,  has  observed  four  cases  of  inoculation-tuberculosis.  The 
first  case  was  a  girl  sixteen  years  old,  in  whom  the  disease 
developed  in  the  track  of  a  perforation  of  the  lobe  of  the  ear 
made  preparatory  to  the  wearing  of  an  earring,  and  which  was 
kept  from  closing  by  the  insertion  of  a  thread.  The  tubercular 
product  appeared  in  the  shape  of  a  hard  swelling  the  size  of  a 
hazelnut.  The  second  case  was  a  young  man  who  injured 
himself  with  the  point  of  a  knife  above  the  external  epicondyle 
of  the  humerus.  Eighteen  days  later  a  swelling  the  size  of  a 
pea  appeared  at  the  site  of  injury  with  an  ulcerated  surface 
covered  by  pale  flabby  granulations.  In  the  axilla  of  the  same 
side  one  of  the  lymphatic  glands  was  found  enlarged  to  the  size 
of  a  hazelnut.  The  third  case  concerned  a  woman  fifty  years 
of  age,  who  is  supposed  to  have  infected  herself  by  washing  the 
clothes  of  a  person  the  subject  of  a  tubercular  abscess  of  the 
spine,  and  who  with  her  fingers  scratched  an  acne  pustule  on 
her  face.  At  this  point,  six  to  eight  days  later,  a  painful  swell- 
ing the  size  of  a  pea  formed  which  subsequently  became 
indurated  and  opened  spontaneously  in  six  weeks.  At  the  end 
of  three  months  the  place  of  inoculation  presented  an  ulcer  with 
indurated  margins.  In  the  fourth  case  the  inoculation  followed 
in  the  track  made  by  the  needle  of  a  hypodermatic  syringe  in  a 
girl  twenty  years  of  age.  The  swelling  opened  after  six  weeks, 
and  a  small  quantity  of  pus  was  discharged.  Four  months,  sub- 
sequently, the  fistulous  opening  communicated  with  an  abscess 
cavity  the  size. of  a  silver  dollar,  lined  by  a  wall  of  granulation 
tissue.     In  all  of  these  cases  no  evidences  of  tuberculosis  could 
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be  detected  in  any  of  the  internal  organs,  and  the  local  disease 
could  be  traced  in  every  instance  to  some  antecedent  lesion 
through  which  the  infection  had  evidently  taken  place.  The 
diagnosis  in  all  cases  was  based  on  an  examination  of  the  granu- 
lation tissue  for  the  bacillus  of  tuberculosis,  which  was  always 
found  present. 

Tschering  ("  Inoculations-tuberculose  bei  Menschen,"  Fort- 
scJiritte  der  Medicin,  1885,  No.  3)  reports  an  exceedingly  inter- 
esting case  of  inoculation-tuberculosis  occurring  in  a  person 
who  injured  a  finger  with  a  broken  spittoon  used  by  a  phthisical 
patient.  From  the  little  wound  the  tubercular  affection  extended 
to  a  tendon  sheath  and  later  to  the  axillary  lymphatic  glands. 

I  have  seen  a  number  of  cases  of  well-marked  tuberculosis  of 
the  skin  in  which  the  diagnosis  was  verified  by  inoculation 
experiments  and  microscopical  examination  in  every  instance. 
I  had  every  reason  to  suspect  that  the  lesions  were  the  result  of 
cutaneous  inoculation.  I  also  had  under  treatment  a  well- 
marked  case  of  extensive  subcutaneous  tuberculosis  of  the  hand 
in  the  person  of  the  mother  of  several  children,  who  had  died 
of  pulmonary  tuberculosis.  The  disease  originated  near  the  tip 
of  the  index  finger  at  the  site  of  a  former  abrasion  in  which  a 
papillomatous  swelling  formed.  This  ulcerated  and  partly 
healed,  when  the  disease  commenced  to  spread  along  the  subcu- 
taneous connective  tissue,  and  had  extended  almost  over  the 
entire  dorsum  of  the  hand  at  the  time  she  came  under  my  care. 
A  number  of  fistulous  openings  existed  which  discharged  only 
a  few  drops  of  thin,  serous  pus  daily.  The  subcutaneous  tissue 
was  transformed  into  a  mass  of  granulation  tissue  which  was 
removed  after  free  incision  with  a  Volkmann's  spoon,  and  the 
wound  surfaces  were  freely  iodoformized.  The  process  of  repair 
was  slow  but  satisfactory. 

Tubercular  Infection  of  Wounds. — Eiselsberg's  case  has 
already  been  described  in  which  tubercular  infection  took  place 
through  a  small  punctured  wound  of  the  arm. 

Middeldorpff  ("  Ein  Fall  von  Infection  einer  penetrirenden 
Kniegelenks- Wunde  durch  tuberculoses  Virus,''  Fortschritte  der 
Medicin,    1886)   reports   the   case   of  a    healthy   carpenter  who 


I/O       SURGICAL    RELATIONS    OF    MICRO-ORGANISMS. 

opened  his  knee-joint  by  the  cut  of  an  axe,  and  dressed  the 
wound  with  a  soiled  handkerchief.  The  wound  healed  kindly^ 
but  later  the  joint  became  swollen,  tender,  and  painful.  Resec- 
tion was  performed,  and  on  examining  the  capsule  it  was  found 
very  much  thickened.  In  the  granulation  tissue  bacilli  were 
found. 

Czerny  {^Centralblatt  f.  Chinirgie,  1886)  reports  two  cases  in 
which  tuberculosis  followed  in  wounds  treated  by  Reverdin's 
transplantation  of  skin.  In  both  instances  the  patients  were 
healthy,  and  the  skin  transplantation  was  made  during  the 
treatment  of  extensive  burns.  The  skin  was  taken  from  limbs 
amputated  for  tubercular  affections.  In  both  cases  tuberculosis 
of  the  adjacent  joint  occurred  and  in  'one  of  them  tuberculosis 
of  the  granulating  surface. 

Wahl  ("  Mittheilungen  eines  Falles  von  Inoculations  Tubercu- 
lose  nach  Amputation  des  Unterarms,"  Verli.  dej'  Deiitschen 
GescllscJiaft  f.  Chirurgie,  XV.  Congress)  amputated  the  arm  of  a 
boy  suffering  from  gangrene,  the  result  of  an  injury,  and  dis- 
charged the  patient  with  the  wound  completely  healed,  except  a 
small  granulation  surface  from  which  the  drainage  tube  had  been 
removed.  At  home  the  wound  was  dressed  by  a  girl  suffering 
from  tuberculosis.  The  wound  showed  soon  all  the  character- 
istic appearances  of  fungous  disease,  and  the  lymphatic  glands 
became  infected  from  this  source. 

Konig  (^Die  Cliirurgische  Klinik  in  Gottingen,  Leipzig,  1882) 
has  observed  sixteen  cases  of  inoculation-tuberculosis  following 
operations  for  tuberculous  disease  of  bones,  and  two  such  cases 
have  been  described  by  Kraske  ("  Ueber  tubercul5se  Erkran- 
kung  der  Wunden,"  Centralblatt  f.  Chmtrgie,  1885,  p.  565). 

Inoculation  following  Circumcision. — A  number  of  cases 
of  inoculation-tuberculosis  following  circumcision  are  on  record 
in  which  the  infection  often  occurred  in  the  practice  of  orthodox 
Jews,  who  performed  the  operation  in  accordance  with  the  direc- 
tions laid  down  in  the  Mosaic  laws.  The  loose  connective  tissue 
of  the  prepuce,  richly  supplied  with  lymphatics,  is  an  admirable 
surface  for  absorption,  and  when  brought  in  contact  with  infec- 
tious material  would  furnish  the  most  favorable  conditions  for 
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the  production  of  local  lesions  and  the  transportation  of  microbes 
along  the  lymphatic  channels  to  more  distant  parts. 

Lehmann  ("Ueber  einen  Modus  der  Impftuberculose  beim 
Menschen,"  Z^^^/Zi-^://^  vied.  Wochensclirift,  1886)  has  observed  ten 
cases  of  inoculation-tuberculosis  in  Jewish  boys  caused  by  suck- 
ing the  wound  after  ritual  circumcision  by  a  phthisical  person- 
Ten  days  after  circumcision  the  wound  became  the  seat  of 
ulceration,  and  the  inguinal  glands  began  to  enlarge.  Four  of 
the  children  died  of  tubercular  meningitis,  and  three  died  after  a 
prolonged  illness  caused  by  multiple  tubercular  abscesses. 

Hofmokl  has  reported  a  similar  case,  and  Weichselbaum 
detected  the  bacillus  of  tuberculosis  in  the  circumcision  wound. 

Elsenberg  {^Ccntralblatt  f.  Bacteriologie  ii.  Parasitenkunde ,  B.  ii. 
P-  577)  hs-s  described  three  new  cases  of  inoculation-tubercu- 
losis after  circumcision.  All  the  cases  were  infants,  and  the 
disease  appeared  primarily  in  the  wound,  or  cicatrix,  and  later, 
in  the  inguinal  glands.  Local  treatment  by  evidement  proved 
successful.  The  diagnosis  was  corroborated  by  microscopical 
examination  of  the  granulation  tissue. 

Meyer  ("  Ein  Fall  von  Impftuberculose  in  Folge  ritueller  Cir- 
cumcision," iWze/  Yorkej' Medical Presse,^\xx\&,\%'i']')  reports  a  case 
in  which  circumcision  was  performed  according  to  the  rites  of 
the  church  eight  days  after  birth  by  an  old  man,  and  in  which 
four  weeks  after  the  operation  an  induration  appeared  at  the 
frenulum  and  the  inguinal  glands  about  the  same  time  began  to 
enlarge.  Syphilis  was  suspected,  and  the  patient  was  put  on  a 
specific  course  of  treatment.  The  inguinal  glands  suppurated 
and  another  small  abscess  formed  in  the  right  gluteal  region. 
The  diseased  tissue  about  the  glans  penis  was  excised.  Micro- 
scopical examination  of  the  granulations  revealed  the  presence 
of  miliary  tubercles  and  bacilli  in  great  abundance.  The  above 
cases  furnish  abundant  proof  of  the  possibility  of  the  transmis- 
sion of  tuberculosis  by  cutaneous  inoculation  through  abraded 
surfaces,  small  wounds,  and  granulating  surfaces,  and  deserve  the 
most  careful  attention  of  surgeons  in  the  matter  of  prophylaxis, 
diagnosis,  and  treatment. 
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Clinical  Forms  of  Surgical  Tuberculosis. 

It  is  but  a  few  years  ago  since  the  forms  of  tuberculosis  to  which 
allusion  will  be  made  here  were  not  correctly  understood,  and 
consequently  a  rational  surgical  treatment  was  out  of  the  question. 
Most  all  of  the  localized  tubercular  processes  were  included  under 
the  general  term  scrofula,  and  were  looked  upon  as  local  mani- 
festations of  a  general  dyscrasia,  and  treated  in  accordance  with 
this  view  of  their  pathology.  The  discovery  of  the  bacillus  of 
tuberculosis  has  rendered  the  word  scrofula  obsolete,  and  has 
assigned  to  the  tubercular  processes  in  the  various  organs  and 
tissues  of  the  body  their  correct  etiological  and  pathological  sig- 
nificance and  paved  the  way  for  successful  surgical  treatment. 

I.  Skin. — a.  Tuberculosis  verrucosa  cutis.  Riehl  and  Paltauf 
("  Tuberculosis  verrucosa  cutis,"  Viertelj ahrsschrift f.  Dermatologie 
u.  Syphilis,  B.  xiii.  p.  14)  have  described  an  affection  of  the  skin, 
under  the  name  of  tuberculosis  verrucosa  cutis,  in  which  the  bacil- 
lus of  tuberculosis  was  constantlyfound,and  which  they  attributed 
to  local  infection,  because  all  of  the  patients  they  examined  were 
persons  handling  animal  products.  Riehl  ("Tuberkel  Bacillen 
in  einem  sogenannten  Leichen-tuberkel,"  Centralblatt f.  Cliirurgie, 
1885,  No.  32)  has  shown,  by  finding  the  tubercle  bacillus  in  the 
warty  affections  of  pathological  anatomists,  the  probable  tuber- 
culous nature  of  this  condition  of  the  skin,  although  the  infection 
may  be  a  mixed  one. 

b.  Lupus.  The  long  debate  which  has  been  carried  on  for 
years  as  to  the  identity  or  non-identity  of  lupus  and  tuberculosis 
has  terminated  in  favor  of  hose  who  argued  that  lupus  is  a 
tuberculosis  of  the  skin,  hence  the  term  lupus  should  be  omitted 
from  nomenclature,  and  the  term  tuberculosis,  as  applied  to  the 
skin  and  mucous  surfaces,  should  be  qualified  by  the  anatomical 
name  of  the  surface  affected. 

Finger  ("  Lupus  und  Tuberculose,"  Centralblatt  f.  Bacteriologie 
u.  Parasitenkunde ,  B.  xi.  p.  348),  in  a  lengthy  and  able  article, 
makes  a  careful  inquiry  into  the  identity  of  lupus  and  tubercu- 
losis, and  after  a  careful  review  of  all  that  pertains  to  this  subject 
decides  in  favor  of  its  tubercular  origin  and  character.  He 
alludes   to   the   views   of    Hebra,  Virchow.  Klebs,  Hueter,  and 
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others.  From  a  clinical  standpoint  Hebra  brought  the  different 
varieties  of  lupus  under  one  common  head.  He  separated  it. 
entirely  from  syphilis,  but  otherwise  did  little  to  fix  its  patholog- 
ical significance.  He  adopted  the  classification  of  Fuchs,  and 
the  older  French  and  English  authors,  who  taught  that  it  was 
one  of  the  manifestations  of  scrofula,  and  that  anatomically  it 
was  composed  of  granulation  tissue.  Virchow  classified  it  with 
the  granulomata,  but  denied  its  identity  with  scrofula.  Rind- 
fleisch  described  it  as  a  proliferation  of  epithelial  cells,  as  a  sort 
of  phthisis  cutanea.  Eppinger  referred  to  it  as  a  product  of 
connective-tissue  growth  and  proposed  its  classification  with 
carcinoma.  Klebs  looked  upon  it  as  a  specific  affection,  and 
histologically  included  it  among  the  small-celled  leucocytoses. 
Hueter,  who  in  his  pathological  views  was  generally  far  in  ad- 
vance of  his  time,  affirmed  that  it  was  a  form  of  fungous  inflam- 
mation, the  specific  cause  of  which,  when  introduced  into  the 
organism,  produced  a  miliary  tuberculosis.  Volkmann  included 
it  among  the  affections  composed  of  granulation  tissue.  Fried- 
lander  ("  Ueber  locale  Tuberculose,"  Volkmann's  Klinische  Voj^- 
trdge,  1 88 1,  No.  31)  was  the  first  to  take  a  positive  stand  in 
asserting  that  lupus  is  a  tubercular  affection  of  the  skin,  and  . 
showed  its  histological  identity  with  other  recognized  forms  of 
local  tuberculosis.  He  demonstrated  tlie  presence  of  miliary 
tubercles  in  it,  and  that  these  nodules  were  composed  of  giant 
and  epithelial  cells,  the  same  as  in  tubercles  of  the  lungs. 
The  views  entertained  by  Baumgarten  as  to  the  histological  struc- 
ture of  lupus  are  different  from  those  just  described.  He  believed 
that  in  the  miliary  tubercle  the  abundance  of  epithelioid  cells 
predisposed  to  caseation  and  suppuration,  while  he  recognized  in 
lupus,  as  the  most  characteristic  distinguishing  features,  absence 
of  caseation  and  suppuration  and  the  presence  of  cicatricial 
tissue.  He  admits,  at  the  same  time,  that  lupus  may  be  closely 
allied  to  tuberculosis. 

Schiiller  ("  Ueber  die  Stellung  des  Lupus  zur  Tuberculose," 
Centralblatt f.  Chirurgie,  1881)  opposed  Baumgarten  and  empha- 
sized the  fact  that  caseation,  characteristic  as  it  might  be  for  all 
tuberculous  affections,  always  constitutes  only  a  secondary  con- 
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dition  and  depends  upon  the  soil  present  in  and  around  the 
nodule.  The  absence  of  caseation  in  lupus,  which  in  rare  cases, 
however,  has  been  shown  to  be  present  by  Cohnheini  and 
Thoma,  could  not  be  urged  as  a  positive  and  infallible  diagnostic 
criterion  of  the  non-tubercular  nature  of  lupus. 

Neisser  {Die  chronische  Infections-Krankheiten  der Hant,  Ziems- 
sen,  B.  xiv.,  1882)  accepts  fully  and  pleads  strongly  in  favor  of  the 
tubercular  nature  of  lupus.  In  the  meantime  Pantlen,  Bizzozero, 
Baumgarten,  Chiari,  Hall,  Janisch,  Riehl,  Vidal,  and  Finger 
described  a  new  affection,  a  diffuse  tuberculosis  of  the  skin  and 
mucous  membrane,  occurring  as  a  sort  of  secondary  localization 
in  patients  suffering  from  advanced  tuberculosis.  To  prove  that 
lupus  and  tuberculosis  are  identical  it  became  necessary  to 
furnish  the  necessary  experimental  proof,  and  to  show  the 
uniform  presence  of  the  bacillus  of  tuberculosis  in  the  lupus 
tissue.  The  inoculation  experiments  with  lupus  tissue  have 
already  been  mentioned,  and  from  them  it  can  be  learned  that 
with  few  exceptions  they  were  followed  by  positive  results ;  that 
is  to  say,  implantation  of  lupus  tissue  into  the  subcutaneous 
tissue  or  peritoneal  cavities  of  animals  susceptible  to  tuberculosis 
gave  rise  to  local  tuberculosis  at  the  point  of  implantation,  and 
to  dissemination  of  the  process  in  a  manner  characteristic  of 
tuberculosis  in  man. 

Demme  ("  Lupus  und  Tuberculose,"  W'iirzburger  nied.  Bldtt., 
1887)  reports  two  cases  of  cutaneous  inoculation-tuberculosis  in 
man.  The  first  case,  a  nurse  girl,  contracted  an  ulcerating  lupus 
from  a  child  three  years  of  age  which  died  of  tubercular  ulcer- 
ation of  the  tonsils,  and  tuberculosis  of  other  organs.  The 
second  case  was  a  child  with  eczema  which  slept  in  the  same 
bed  with  its  phthisical  mother.  Sections  of  the  eczematous  skin, 
stained  and  examined  under  the  microscope,  showed  numerous 
bacilli.  The  child  died  later  of  hemorrhage  of  the  stomach,  the 
cause  of  which  at  the  necropsy  was  shown  to  be  a  tuberculous 
ulcer  of  the  stomach. 

Demme  enumerates  the  following  reasons  as  showing  the 
identity  of  lupus  and  tuberculosis: 

I.  Similarity  of  histological  structure. 


TUBERCULOSIS.  1/5 

2.  Presence  of  the  bacillus  of  tuberculosis  in  the  granulation 
tissue  of  lupus. 

3.  The  production  of  typical  tuberculosis  in  animals  not 
immune  to  this  disease  by  implantation  of  lupus  tissue,  or  injec- 
tion of  a  pure  culture  of  the  bacillus  of  tuberculosis  obtained 
from  lupus  tissue. 

4.  The  fact  that  patients  suffering  from  lupus  are  frequently 
attacked  by,  and  die  of,  tuberculosis  of  other  organs. 

5.  The  prevalence  of  tubercular  affections  among  relatives 
suffering  from  lupus  (hereditary  predisposition). 

Boeck  has  made  the  statement  that,  of  sixteen  cases  of  lupus, 
three  die  subsequently  of  pulmonary  and  general  miliary  tuber- 
culosis. Heiberg  reports  death  from  tubercular  meningitis  in  a 
lupus  patient. 

Rassdnitz  ("  Zur  Aetiologie  des  Lupus  vulgaris,"  Vierteljalirs- 
schrift  f.Dermat.  7 ind  Syphilis,  1882)  collected  209  cases  of  lupus 
and  found  that,  in  thirty  per  cent,  of  all  the  cases,  it  was  asso- 
ciated with  other  evidences  of  tuberculosis.  He  placed,  also, 
great  importance  on  the  observations  that  lupus  is  prone  to 
develop  in  the  scar  left  after  the  healing  of  a  localized  tubercu- 
losis in  lymphatic  glands,  and  that  lupus  is  often  observed  upon 
the  nose  or  eyelids  in  cases  of  chronic  nasal  or  conjunctival  catarrh. 
In  ten  to  fifteen  per  cent,  of  his  cases  lupus  could  be  traced 
to  a  hereditary  predisposition.  Demme  observed  miliary  tuber- 
culosis in  two  of  his  cases  after  scraping  lupus.  Pontoppindau 
asserted  that,  in  his  experience,  in  fifty  to  seventy-five  per  cent, 
the  patients  manifested  additional  evidences  of  tuberculosis. 

Quinquaud  [De  le  Scrofide,  These,  Paris,  1880)  saw  in  three 
cases  of  lupus  pulmonary  tuberculosis  appear  as  the  final  cause 
of  death. 

Of  thirty-eight  cases  that  came  to  the  personal  knowledge  of 
Bessnier  {Le  Lupus  et  son  Traitevient  Ann.  de  Dermat.,  1883),  eight 
of  them  suffered  from  pulmonary  phthisis.  Of  two  patients 
treated  by  Aubert,  one  died  of  acute  pulmonary  tuberculosis, 
and  the  other  of  tubercular  pleuritis  after  scarification.  Reno- 
uard  was  able  to  ascertain  the  existence  of  pulmonary  phthisis 
in  fifty  per  cent,  of  his  cases  of  lupus. 
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Block  ("  Klinische  Beitrage  zur  Aetiologie  u.  Pathogenese  des 
Lupus,"  VicrtcljaJirssclirift  f.  Dennat.u.  Syphilis,  1886)  met  with 
tuberculosis  in  other  ogans  before  or  after  the  development  of 
lupus,  in  114  out  of  144  cases.  Bender  ("Ueber  die  Beziehun- 
gen  des  Lupus  vulgaris  zur  Tuberculose,"^£'r/./^/z«.  Wochenschrift, 
1886)  examined  374  cases  of  lupus.  In  159  of  these  cases  an 
accurate  account  could  be  obtained.  In  99  of  the  latter  number 
symptoms  of  other  antecedent  or  coexisting  tuberculous  lesions 
existed.  In  JJ  of  the  cases  tuberculosis  in  an  etiological  or 
clinical  aspect  was  present. 

Leloir  ("  Recherches  nouvelles  sur  les  relations  qui  existent 
entre  le  lupus  vulgaris  et  la  tuberculose,"  Annal.  de  Dermat.  et 
Syphilis,  I.,  viii.)  observed  several  cases  in  which  after  years  a  lupus 
gave  rise  to  a  pseudo-erysipelatous  swelling  of  the  face  which 
disappeared  after  a  time,  to  be  followed  by  swelling  of  the  sub- 
maxillary lymphatic  glands,  which  remained  stationary.  Soon 
after  the  affection  of  the  lymphatic  glands  had  appeared,  febrile 
disturbances,  gastric  symptoms,  and  evidences  of  pulmonary 
infiltration  followed.  In  all  of  these  cases,  Leloir  believes  that 
the  virus  of  tuberculosis  had  left  the  primary  location  and  had 
migrated  through  the  lymphatic  vessels  and  glands  into  the 
lungs.  In  ten  out  of  his  seventeen  cases,  the  tubercular  nature 
of  lupus  was  clinically  manifest. 

Sachs  ("  Beitriige  zur  Statistic  des  Lupus,"  Centralblatt  f.  Chi- 
riirgic^  1887,  No.  2,  p.  19)  ascertained  that  of  105  cases  of  lupus 
which  he  had  collected,  in  eighty-six  per  cent,  the  patients 
had  coexisting  tuberculosis  in  other  parts  of  the  body,  or  a 
hereditary  predisposition  to  tuberculosis  could  be  shown  to 
exist. 

The  above  literature  furnishes  strong  clinical  evidence  of  the 
identity  of  lupus  with  tuberculosis,  but  the  following  bacterio- 
logical researches  furnish  the  final  and  conclusive  proof  Koch 
in  his  paper  on  the  etiology  of  tuberculosis  (previously 
quoted)  states  that  he  produced  a  pure  culture  of  the  bacillus  of 
tuberculosis  from  a  case  of  lupus  which  resembled  in  every 
respect  the  cultures  obtained  from  recognized  tubercular  lesions, 
and   with   the   fifteenth   generation  from  this  source,  one  year 
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after  the  first  cultivation,  he  inoculated  five  guinea-pigs  by  sub- 
cutaneous injection,  and  produced  typical  tuberculosis  in  all 
of  them. 

Doutrelepont  ("  Tuberkel-bacillen  im  Lupus,"  Monatsschrift  f. 
prakt.  Dermatologie^  1883),  in  seven  cases  of  lupus,  found  the 
bacillus  of  tuberculosis  invariably  present  in  greater  or  less 
number,  either  within  the  cells,  or  dispersed  in  small  groups 
between  them.  He  never  found  them  in  giant  cells,  but  in  their 
immediate  vicinity.  In  a  second  paper  the  same  author 
("  Zur  Therapie  des  Lupus,"  Monatsschrift  f.  prakt.  Dermatologie, 
1884)  reports  eighteen  additional  cases  of  lupus,  in  each  of 
which  the  presence  of.  the  bacillus  could  be  demonstrated. 

Demme  ("  Zurdiagnostischen  Bedeutung  der  Tuberkel-bacillen 
fiir  das  Kindesalter,"  Berl.  klin.  Woe  hens  chrift,  1883)  in  six  cases 
of  lupus  detected  the  bacillus  of  tuberculosis.  Pfeififer  ("Tuber- 
kel-bacillen in  der  lupos  erkrankten  Conjunctiva,"  Bej'l.  klin. 
Woe  hens  chrift,  1883)  demonstrated  the  presence  of  the  specific 
microbic  cause  of  tuberculosis  in  a  case  of  lupus  of  the  con- 
junctiva. 

Schuchardt  and  Krause  ("  Ueber  das  Vorkommen  der  Tuber- 
kel-bacillen bei  fungosen  und  scrofulosen  Entzundungen,"  Fort- 
sehritte  der Medicin,  1883)  found  the  bacillus  of  tuberculosis  in 
three  cases  of  lupus  affecting  the  face,  ears,  and  legs.  In  exami- 
nations made  of  eleven  cases  of  lupus  by  Cornil  and  Leloir,  and 
four  by  Koch  for  the  especial  purpose  of  showing  the  identity 
of  lupus  and  tuberculosis,  the  bacillus  was  found  in  every 
instance.  In  the  artificial  tuberculosis  of  animals  produced 
by  implantation  of  lupus  tissue,  the  bacillus  of  tuberculosis 
was  shown  to  exist  by  Pagenstecher,  Pfeiffer,  Koch,  and 
Doutrelepont. 

2.  Lymphatic  Glands. — That  most  cases  of  chronic  inflamma- 
tion o{  the  lymphatic  glands  are  in  their  origin,  course,  and 
final  termination,  cases  of  local  tuberculosis  has  been  satisfac- 
torily shown  by  clinical  experience,  inoculations,  and  cultivation 
experiments.  The  tubercular  virus  enters  the  lymphatic  circula- 
tion undoubtedly  most  frequently  through  some  superficial 
abrasion,  ulceration,  eczema,  or  some  other  affection  of  the  skin, 
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as  any  loss  of  continuity  of  surface  may  furnish  the  necessary 
portio  invasionis  for  the  entrance  of  bacilli  from  without.  Volk- 
mann  found  tubercle  bacilli  in  the  skin  of  an  eczematous  forearm. 
In  perhaps  95  out  of  100  cases  of  tuberculosis  of  the  lymphatic 
glands  the  disease  attacks  the  glands  of  the  neck,  as  the  scalp, 
face,  and  mouth  are  parts  of  the  body  frequently  the  seat  of  slight 
injuries  and  superficial  lesions,  and  consequently  often  exposed 
to  tubercular  infection.  The  lymphatic  glands  are  filters  for  the 
microbes  which  enter  the  body  through  the  lymphatic  vessels. 
The  pathological  conditions  which  are  produced  in  the  interior 
of  a  lymphatic  gland  by  the  presence  of  pathogenic  microorgan- 
isms are  well  calculated,  for  the  time  being,  at  least,  to  limit  the 
infection.  The  lymphadenitis  which  is  produced  blocks  the 
lymph  spaces  with  the  products  of  a  specific  inflammation  which 
temporarily  at  least  mechanically  fixes  the  microbes  in  their  loca- 
tion. Primary  infection  of  a  lymphatic  gland  by  the  bacillus  of 
tuberculosis  in  many  instances  attacks  different  portions  of  the 
gland  from  the  very  beginning,  as  a  number  of  independent  cen- 
tres of  tissue  proliferation  are  established  around  each  microbe 
which  has  become  arrested  on  its  way  through  the  gland.  These 
separate  nodules  soon  become  confluent  and  form  a  mass  of  con- 
siderable size,  which  soon  implicates  the  entire  parenchyma  of  the 
gland.  Local  diffusion  of  the  bacillus  of  tuberculosis  in  the  inte- 
rior of  the  gland  is  accomplished  by  the  assistanceof  the  lymph 
stream  as  long  as  the  bacillus  remains  free,  and  through  the 
medium  of  cells  as  soon  as  it  has  become  intra-cellular.  Local 
infection  is  not  limited  to  the  lymphatic  glands  on  the  proximal 
side  of  the  primary  focus,  as  during  the  course  of  the  disease  we 
often  observe  that  lymph  glands  become  involved  which  are  not 
in  the  direct  course  of  the  lymphatic  circulation.  As  the  bacillus 
of  tuberculosis  is  non-motile,  we  can  only  explain  its  transpor- 
tation in  a  direction  opposite  the  lymph  current  by  its  convey- 
ance in  such  a  direction  by  migrating  cells.  The  usual  course 
of  infection  along  the  lymphatic  channels  is,  however,  in  the 
direction  of  the  lymph  current.  The  course  of  the  disease  is 
almost  characteristic.  A  lymphatic  gland  in  the  submaxillary 
or  parotid  region  becomes  enlarged,  and  from  this   centre  the 
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infection  invades  successively  gland  after  gland,  until  the  whole 
chain  of  lymphatics  from  the  lower  jaw  to  the  clavicle  has 
become  involved.  Another  interesting  feature  is  observed  in 
reference  to  the  regional  diffusion  of  the  tuberculous  process,  as 
the  course  of  infection  usually  corresponds  to  the  location  of  the 
gland  first  affected.  If  the  infection  has  involved  primarily  one 
of  the  deep  glands  of  the  neck,  the  glands  subsequently  invaded 
belong  to  the  deep  lymphatics  which  follow  the  large  vessels  of 
the  neck.  If,  on  the  other  hand,  the  primary  infection  is  located 
in  one  of  the  superficial  glands,  the  glands  which  are  being 
irrigated  by  the  lymph  which  flows  through  and  from  this  gland 
become  the  seat  of  successive  infection,  showing  again  that 
regional  infection  usually  takes  place  in  the  direction  of 
the  lymph  current.  As  long  as  the  infection  has  not  ex- 
tended along  the  entire  length  of  the  chain  of  lymphatic  glands 
the  patient  is  protected  against  miliary  tuberculosis,  but  as  soon 
as  the  virus  has  passed  all  of  the  lymphatic  filters,  and  has 
direct  access  into  the  thoracic  duct  miliary  tuberculosis  follows 
as  an  inevitable  result  by  the  entrance  of  the  bacilli -into  the 
general  circulation. 

Weigert  ("Die  V.erbreitungswege  des  Tuberkelgifts  nach 
dessen  Eintritt  in  den  Organismus,"  Jahrb.f.  Kinderheilhinde,'Q. 
xxi.  p.  146),  in  his  description  of  the  process  of  dissemination 
in  cases  of  acute  miliary  tuberculosis,  has  pointed  out  that  in 
some  cases  the  bacilli  are  conveyed  through  the  lymphatic 
system  successively  until  they  reach  the  general  circulation, 
while  in  others,  and  by  far  the  greater  number,  generalization  of 
the  tuberculous  process  takes  place  more  directly  by  the  en- 
trance of  tubercular  products  through  a  vein,  an  occurrence 
which  is  followed  at  once  by  rapid  and  extensive  diffusion  by 
embolism.  When  the  bacilli  of  tuberculosis  have  reached  the 
systemic  circulation,  the  intensity  of  symptoms  and  the  subse- 
quent course  of  the  disease  depend  on  the  number  of  bacilli 
which  the  blood  contains. 

Weichselbaum  ("  Ueber  Tuberkel-bacillen  im  Blute  bei  allge- 
nieiner  acuter  Miliartuberculose,"  Atiz.  d.  ges.  Wienerdrzte ,  1884, 
No.  19),  starting  with  the  idea  advanced  by  Weigert  that  every 
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acute  miliary  tuberculosis  is  caused  by  the  direct  entrance  of  the 
tuberculous  virus  into  a  vein  or  indirect  entrance  along  the  lym- 
phatic channels  and  through  the  thoracic  duct  into  a  vein, 
examined  the  blood  of  three  such,  and  found  that  it  contained 
numerous  bacilli.  In  the  lymphatic  glands  the  tubercular  pro- 
cess pursues  a  typical  pathological  course.  According  to  the 
rapidity  of  tissue  proliferation,  or  in  proportion  to  the  number 
of  bacilli  present,  the  granulation  tissue  which  is  always  the  first 
and  constant  product  of  tubercular  inflammation  undergoes 
caseation,  and  at  an  early  stage  often  numerous  centres  can  be 
seen  from  where  the  retrograde  degenerative  changes  take  their 
starting-point.  By  confluence  of  such  caseous  foci  the  entire 
gland  is  formed  into  a  cheesy  mass.  Liquefaction  of  such 
caseous  material  results  in  the  formation  of  a  fluid  which  macro- 
scopically  resembles  pus,  but  under  the  microscope  it  presents 
only  the  product  of  retrograde  tissue  transformation,  and  no 
well-defined  pus  corpuscles,  and  none  of  the  micro5rganisms 
which  are  known  to  produce  suppuration  can  be  obtained  by 
cultivation  experiments,  showing  conclusively  that  the  fluid  pos- 
sesses no  pyogenic  properties.  The  bacillus  of  tuberculosis 
finds  in  the  granulation  tissue  a  soil  well  adapted  to  its  growth 
and  development,  but,  as  soon  as  caseation  takes  place,  its  cul- 
ture soil  in  that  portion  of  the  gland  has  been  destroyed,  and 
its  field  of  growth  is  limited  to  the  surrounding  zone  of  granu- 
lation tissue,  in  which  it  can  be  constantly  found,  while  it  is 
absent  in  the  central  mass,  or,  at  least,  only  an  isolated  rod  can 
be  found  here  and  there  on  patient,  careful  search.  In  all  prob- 
ability the  death  of  the  granulation  tissue  which  precedes 
caseation  is  caused  by  the  action  of  the  ptomaines  of  the  bacilli 
of  tuberculosis,  which  by  their  toxic  properties  destroy  the 
protoplasm  and  arrest  further  cell-growth  in  that  portion  of  the 
gland  as  well  as  reproduction  of  the  micro5rganisms.  When  a 
true  suppuration  takes  place  in  a  tubercular  lymphatic  gland,  it 
does  so  in  consequence  of  a  secondary  infection  with  pyogenic 
microorganisms.  A  spontaneous  and  permanent  cure  is  not 
infrequently  effected  by  the  substitution  of  an  acute  suppurative 
process  in  place  of  the  primary  specific  chronic  inflammation, 


TUBERCULOSIS.  l8l 

which  destroys  the  entire  soil  of  the  bacillus  of  tuberculosis, 
and,  at  the  same  time,  effects  complete  elimination  of  the  pus 
microbes  and  the  bacilli  through  the  discharges  of  the  abscess. 
The  capsule  of  the  gland  furnishes  an  efficient  protection  wall 
to  the  para-glandular  tissues  against  tubercular  infection  often 
for  months  and  years,  but  when  perforation  has  once  taken 
place  the  disease  attacks  the  surrounding  tissues  irrespective  of 
their  anatomical  structure  When  a  tubercular  gland  becomes 
the  seat  of  an  acute  suppuration,  the  suppurative  inflammation 
appears  in  the  form  of  a  para-adenitis  with  suppuration  between 
the  gland  and  the  surrounding  tissues,  which  often  terminates  in 
extensive  separation  of  the  gland  from  the  adjacent  tissues. 
While  tuberculosis  of  the  lymphatic  glands  often  stands  in  a 
direct  causative  relationship  to,  and  precedes  general,  diffuse,  and 
pulmonary  tuberculosis,  it  is  seldom  observed  as  a  secondary 
affection  in  the  course  of  tuberculous  affections  of  other  organs. 
Tuberculosis  of  the  lymphatic  glands  is  an  affection  usually  noted 
for  its  chronicity,  often  remaining  stationary  for  many  years,  I 
Jiave  repeatedly  seen  patients  forty  to  fifty  years  of  age  who 
during  childhood  had  suffered  from  enlarged  cervical  glands, 
which  eventually  diminished  in  size,  but  did  not  disappear, 
which,  after  years  again  became  the  seat  of  an  active  tubercular 
process.  In  exceptional  cases  this  affection  pursues  an  acute 
course.  Delafield  reports  an  exceedingly  interesting  case  of  this 
kind  {Medical  Record,  vol.  i,  p.  425,  1885).  The  disease  com- 
menced with  an  enlargement  of  one  of  the  cervical  glands  near 
the  angle  of  the  lower  jaw  with  a  temperature  of  40°  C.  (104°  F.) 
and  rapid  extension  to  the  proximal  glands  as  far  as  the  clavicle. 
Symptoms  of  pulmonary  complication  were  not  present.  Rapid 
emaciation  and  marked  anaemia  supervened,  followed  after  six 
weeks  by  swelling  of  axillary  and  inguinal  glands.  Ophthalmic 
examination  revealed  the  same  conditions  of  retina  and  papilla 
as  in  leukaemia  or  Bright's  disease.  A  few  days  after  the  begin- 
ning of  the  disease  profuse  diarrhoea  and  reduction  to  nearly 
normal  temperature  occurred.  The  diagnosis  was  between 
malignant  lymphoma  and  tuberculous  adenitis.  During  the 
further  course  of  the  disease  bronchial  breathins"  in  both  lungs 
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appeared.  Heart,  liver,  and  spleen  appeared  to  be  normal. 
Urine  normal,  but  increase  of  temperature  and  respirations 
took  place  during  this  time.  Death  occurred  in  less  than  five 
months.  At  the  autopsy  the  lungs  were  found  congested  and 
oedematous,  with  red  hepatization  of  the  lower  lobes,  and  a  few 
miliary  tubercles.  The  spleen  contained  many  miliary  tubercles 
the  size  of  the  head  of  a  pin,  and  most  of  them  in  a  state  of 
cheesy  degeneration.  The  mesenteric  glands  were  much  en- 
larged ;  and  a  few  of  them  in  a  condition  of  cheesy  degeneration 
and  calcification.  In  the  cheesy  masses  bacilli  were  found.  All 
the  cervical  glands  were  affected  with  softening  and  cheesy 
degeneration  in  the  centre.  The  calcification  of  mesenteric 
glands  pointed  to  an  earlier  affection.  The  disease  remained 
latent  and  recurred  in  the  same  glands,  and,  later,  extended  to 
the  cervical  glands.  This  case  resembles  the  cases  described 
by  Hilton-Fagge  and  Pye-Smith.  Next  to  the  cervical  glands 
the  glands  of  the  axilla  are  most  frequently  affected.  In  my 
experience  the  operative  treatment  of  tuberculosis  of  the  axillary 
glands  has  yielded  more  satisfactory  results  than  when  the  same- 
operation  was  made  under  similar  conditions  on  the  glands  of 
the  neck.  Tuberculosis  of  the  inguinal  glands  is  an  extremely 
rare  affection,  and  when  present  is  usually  associated  with 
primary  tuberculosis  of  the  genital  organs.  From  a  practical 
standpoint  the  following  two  papers  are  of  great  importance. 

Frankel  ("  Zur  Histologic,  Aetiologie  und  Therapie  der 
Lymphomata  Co\\\^'  Prager  Zeitsdirift  f.  Heilkunde,  1885,  Hefte 
2  und  3),  for  three  years,  made  it  his  duty  to  study  the  histo- 
logical structure  of  all  lymphatic  tumors  which  were  extirpated 
in  Billroth's  clinic.  As  the  result  of  his  observations  he  classi- 
fied all  primary  tumors  of  the  lyjnphatic  glands  examined  into 
two  classes:  i.  Lymphatic  tuberculosis;  and  2.  Lympho-sar- 
coma.  He  also  described  a  simple  hyperplasia  of  the  glands, 
which  present  under  the  microscope  only  healthy  glandular 
tissue.  In  the  tuberculous  glands  he  found  the  histological 
structure  of  tubercle  perfect,  and  never  failed  in  detecting  the 
bacillus  of  tuberculosis.  In  persons  between  fifteen  and  thirty 
years  of  age  he  found  local  tuberculosis  of  the  lymphatic  glands 
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as  a  quite  frequent  affection.  In  his  paper  he  gives  the  clinical 
histories  of  148  cases  of  glandular  tuberculosis.  Only  in  15  of 
this  number  were  the  lungs  affected.  In  18  the  patients  were 
weak  and  badly  nourished  ;  while  in  72  the  general  health  was 
unimpaired.  The  age  of  the  patients  varied  from  nine  to  fifty- 
one  years.  On  an  average  the  duration  of  the  disease  was  from 
three  to  four  years;  the  shortest  time  was  two  months,  and 
the  longest  thirty  years.  Of  special  etiological  interest  is  the 
case  of  a  woman,  fifty-one  years  of  age,  who  had  given  birth  to 
two  children,  their  father  being  the  subject  of  advanced  tuber- 
culosis, and  both  of  whom  died  of  tuberculosis.  She  had  been 
in  perfect  health  until  her  forty- ninth  year,  when  she  was 
attacked  simultaneously  with  pulmonary  and  glandular  tuber- 
culosis. In  128  of  the  reported  cases  the  glands  were  extir- 
pated, some  of  the  operations  being  quite  serious;  in  16  cases 
the  internal  jugular  vein  had  to  be  tied.  In  91  of  the  operations 
the  wound  healed  by  primary  union,  and  in  25  the  healing  was 
retarded  by  suppuration.  Erysipelas  complicated  the  result  five 
times.  In  one  of  these  cases  a  large  part  "of  the  tubercular  mass 
was  left,  and  it  was  noticed  that  the  erysipelas  had  no  effect  on 
the  tubercular  process.  Only  in  49  of  the  cases  operated  on 
could  the  final  result  be  obtained.  Taking  three  and  a  half 
years  as  the  time  when  the  patient  could  be  considered  exempt 
from  a  recurrence  of  the  disease,  it  was  ascertained  that  in  24 
per  cent,  no  relapse  followed  the  operation ;  a  local  relapse 
was  observed  in  14  per  cent.,  and  reappearance  of  the  disease 
distant  from  the  seat  of  operation  in  4  per  cent. 

As  lymphatic  tuberculosis,  in  most  instances,  signifies  the 
entrance  of  bacilli  through  aloss  of  continuity  of  the  skin  or 
of  the  mucous  membrane,  or  through  the  socket  of  a  carious 
tooth,  localization  occurring  in  one  of  the  nearest  glands  to  the 
portio  invasionis,  it  must  be  looked  upon  as  a  local  process,  and 
amenable  to  timely  surgical  treatment  by  the  removal  of  all  of 
the  infected  tissues.  The  capsule  of  the  lymphatic  glands  fur- 
nishes an  efficient  barrier  against  infection  of  the  para-glandular 
tissue  for  a  long  time,  and  perforation  only  takes  place  after  the 
disease  has  made  considerable  progress,  and  has  been  followed 


184        SURGICAL    RELATIONS    OF    MICRO-ORGANISMS. 

by  extensive  caseation,  and  especially  by  suppuration.  Early 
operations  are  as  necessary  in  the  treatment  of  tubercular  ade- 
nitis as  in  the  treatment  of  malignant  tumors,  and  holds  out 
more  encouragement  so  far  as  a  permanent  cure  is  concerned. 
By  a  thorough  removal  of  the  primary  focus  of  infection,  suc- 
cessive infiltration  of  proximal  glands  and  miliary  tuberculosis 
are  prevented  almost  to  a  certainty  if  the  operation  is  performed 
before  the  para-glandular  tissues  are  affected.  If  the  operation 
is  done  at  such  a  favorable  time,  it  is  not  attended  by  any  great 
difficulties,  as  the  glands  can  be  readily  enucleated,  and  as  suppu- 
ration has  not  taken  place  the  wound  usually  heals  by  primary 
union.  If,  however,  the  tubercular  inflammation  has  involved 
many  glands,  and  has  extended  to  the  connective  tissue  sur- 
rounding the  glands,  the  operation  becomes  one  of  the  most 
formidable  in  surgery  on  account  of  the  close  proximity  of  im- 
portant vessels  which  are  often  imbedded  in  the  mass.  Under 
such  circumstances  a  complete  removal  is  often  impossible 
and  early  local  recidivation  is  inevitable,  owing  to  imperfect 
removal  of  the  infected  area.  Traumatic  dissemination  is  very 
likely  to  follow  all  imperfect  operations,  in  which  portions  of 
glands  or  infected  capsules  are  left  behind  by  inoculation  of  the 
surface  of  the  wound  with  the  bacilli.  I  have  seen  in  a  number 
of  such  cases  as  early  as  a  week  after  the  operation  the  entire 
wound  surface  covered  by  a  thick  layer  of  granulation  tissue, 
which  showed  all  the  histological  evidences,  and  possessed  all 
the  bacteriological  properties  of  tubercular  tissue.  As  an  addi- 
tional testimony  in  favor  of  the  operative  treatment  of  tubercular 
glands,  I  will  quote  from  the  paper  of  Schnell  {Ueber  Erfolge 
von  Extirpation  tuberculbser  Lymphome,  Dissertation,  Bonn, 
1885),  who  collected  56  cases  of  tuberculosis  of  the  cervical 
glands,  which  were  treated  by  extfrpation  in  the  clinic  at  Bonn. 
In  37  of  these  cases  he  was  able  to  learn  the  ultimate  result.  In 
57  per  cent,  the  operation  was  followed  by  complete  recovery; 
in  27  per  cent,  the  disease  returned  at  the  site  of  operation ; 
and  in  four  cases  death  resulted  from  pulmonarj^  tuberculosis. 
The  largest  number  of  cases  were  patients  between  ten  and 
twenty  years  of  age. 
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From  encysted  bronchial  gland  in  miliary  tuberculosis.     Giant  cell 
with  radiating  arrangement  of  bacilli.     (Koch.)     700  diam. 
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3.  Bones. — Tuberculosis  of  the  bones  is  an  exceedingly  fre- 
quent affection  in  children  and  young  adults.  Its  favorite  location 
is  in  the  epiphyseal  extremities  of  the  long  bones,  although  it  is 
also  quite  frequently  met  with  in  the  short  bones  of  the  carpus 
and  tarsus,  and  some  of  the  flat  and  irregular  bones,  as  the 
ribs,  scapula,  ilium,  and  vertebrae.  Direct  infection  is  never 
observed,  and  when  the  disease  has  made  its  appearance  it  is 
only  an  evidence  of  the  existence  of  tubercular  infection  at  an 
earlier  day,  or  the  presence  of  a  tubercular  process  in  some 
other  organ.  We  observe  clinically  what  Miiller  has  demon- 
strated experimentally,  that  when  the  bacilli  of  tuberculosis  are 
present  in  the  blood  current,  very  often  localization  takes  place 
near  the  epiphyseal  cartilage  in  young  persons  by  the  microbes 
becoming  arrested  in  one  of  the  terminal  branches  of  an  artery, 
the  lumen  of  which  becomes  obliterated  by  the  presence  of  an 
embolus  of  granulation  tissue  containing  bacilli,  or  the  lumen  of 
the  vessel  is  gradually  diminished  by  the  formation  of  a  mural 
thrombus,  which  forms  around  bacilli  implanted  upon  the  vessel 
wall,  and  the  lumen  of  the  vessel  is  finally  completely  ob- 
structed by  the  growth  of  the  thrombus.  The  new  vessels 
in  the  vicinity  of  the  centres  of  growth  in  the  bones  of  young 
persons,  on  account  of  their  imperfect  structure  and  irregular 
contour,  furnish  the  most  favorable  conditions  for  the  arrest  of 
floating  granular  matter  and  the  localization  of  pathogenic 
microbes.  This  predisposing  anatomical  element  goes  far  to 
explain  the  frequency  with  which  we  meet  with  tubercular  foci 
in  the  epiphyseal  extremities  of  the  long  bones.  Before  the  age 
of  puberty  it  is  safe  to  state  that  the  primary  lesion  in  tuber- 
cular affections  of  joints  is  located  in  one  or  both  of  the  epi- 
physes of  the  bones  which  enter  into  the  formation  of  the  joint, 
while  in  the  adult  primary  tuberculosis  of  the  synovial  membrane 
is  more  frequently  met  with.  As  age  advances  and  the  process 
of  ossification  is  completed,  the  predisposing  localizing  causes 
in  bone  seem  to  disappear,  while  the  synovial  membrane 
becomes  more  susceptible  to  primary  localization. 

Of  204  specimens  examined  by  Miiller  and  quoted  by  Konig 
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{Die  Tuberciilose  dev  Knochen  iind  Gelenke^  Berlin,   1884,  p.  66), 
=158  were  primary  osteal  and  46  primary  synovial  tuberculosis. 

As  soon  as  embolic  infection  in  bone  has  taken  place,  a  process 
of  decalcification  occurs  around  the  tubercular  embolus  or 
thrombus,  and  the  preexisting  connective  tissue  is  transformed 
into  embryonal  or  granulation  tissue  which  imparts  to  the 
product  of  the  specific  inflammation  its  characteristic  fungous 
appearance.  It  is  not  often  that  only  a  single  focus  of  tubercular 
infection  in  bone  is  present ;  more  frequently,  two  or  three 
foci  appear  at  the  same  time  or  in  slow  or  rapid  succession,  and 
it  is  not  unusual  to  find  that  two  neighboring  epiphyses  are 
infected  at  the  same  time,  or  during  the  course  of  the  disease. 
The  granulation  tissue  in  bone  undergoes  the  same  secondary 
degenerative  tissue-changes  as  in  the  lymphatic  glands,  hence, 
in  advanced  cases  we  expect  to  meet  with  caseation,  liquefaction 
of  the  caseous  material,  and  suppuration  in  cases  of  secondary 
infection  with  pyogenic  microbes.  The  obstruction  of  a  small 
artery  by  an  embolus  or  thrombus  which  contains  the  bacilli  of 
tuberculosis  usually  leads  to  sequestration  of  a  triangular  piece 
of  bone  which  maps  out  the  area  of  tissue  which  received  its 
blood-supply  from  the  obstructed  vessel;  thus  the  triangular 
sequestra  are  formed  that  are  so  frequently  met  with  in  osteal 
tuberculosis  of  the  epiphyseal  extremities.  It  is  seldom  that 
tuberculosis  of  bone  develops  in  the  course  of  pulmonary  tuber- 
culosis, but  pulmonary  and  miliary  tuberculosis  can  often  be 
traced  to  a  tuberculous  focus  in  a  bone.  The  intimate  relations 
which  exist  between  the  tubercular  nodule  in  bone  and  the 
bloodvessels  furnish  a  satisfactory  explanation  of  the  frequency 
with  which  systemic  infection  takes  place.  As  soon  as  the 
granulation  process  reaches  an  adjacent  vein,  the  tissues  of  the 
vein-wall  undergo  the  same  process,  and  the  bacilli  reach  the 
lumen  of  the  vessel  and  reenter  the  systemic  circulation,  and 
give  rise  to  miliary  tuberculosis  in  organs  which  are  anatom- 
ically predisposed  to  localization.  As  long  as  decalcification  of 
the  surrounding  bone  goes  on,  the  infection  is  progressive; 
but  as  soon  as  sclerosis  takes  place  the  process  becomes  limited, 
as  the  microorganisms  are  shut  in,  as  it  were,  by  an  impermeable 
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wall  of  sclerosed  bone.  The  most  unfavorable  conditions  are 
created  in  cases  in  which  the  tubercular  focus  becomes  the  seat 
of  a  secondary  infection  with  pyogenic  microbes,  as  the  suppura- 
tive process  opens  up  to  the  bacillus  of  tuberculosis  new  areas  for 
infection  in  which  the  resistance  of  the  tissues  to  tubercular 
infection  has  already  been  greatly  diminished.  It  is  also  during 
the  suppurative  stage  that  joint  complications  are  most  likely  to 
arise.  The  clinical  history  of  cases  of  tuberculosis  of  bone,  as 
well  as  the  macroscopical  and  microscopical  appearances  of 
the  lesion,  is  typical  of  tuberculosis  as  found  in  other  organs. 
The  crucial  test  which  proves  the  tubercular  character  of  most 
of  the  chronic  inflammatory  affections  of  bone  in  children  has 
been  furnished  by  bacteriological  investigations.  Most  of  the 
investigators  who  have  studied  this  subject  agree  that  in  tuber- 
cular bone  affections  it  is  sometimes  very  difficult  to  find  the 
bacillus,  that  it  is  not  found  in  great  abundance,  and  that  some- 
times it  has  evaded  even  the  most  careful  search. 

Schuchardt  and  Krause  ("Ueber  das  Vorkommen  der  Tuber- 
kel-bacillen  bei  fung5sen  und  scrophulosen  Entziindungen," 
Fortschritte  der  Medicin,  B.  i,  No.  2,  p.  277)  examined  a  great 
variety  of  tubercular  lesions  and  came  to  the  conclusion  that 
tubercle  bacilli  are  present  without  exception,  but,  as  a  rule,  few 
in  number,  and  only  to  be  found  after  long  and  patient  search. 
They  found  them  invariably  present  in  cases  of  secondary  and 
primary  tuberculosis  of  synovial  membranes,  tuberculosis  of 
bone,  in  tubercular  abscesses,  and  in  the  latter  cases  not  in  the 
pus,  but  in  the  granulations  of  the  abscess-wall. 

Renken  ( JaJirbudi  /.  Kinderheilkiinde ,  B.  xxv.)  found  the 
bacillus  of  tuberculosis  in  all  cases  of  spina  ventosa  which  he 
examined. 

Miiller  ("Ueber  den  Befund  von  Tuberkel-bacillen  bei  fun- 
gosen  Knochen  und  Gelenkaffectionen,"  Centmlblatt  f.  Chiriirgie, 
1884,  No.  3)  studied  carefully  numerous  specimens  of  synovial 
and  bone  tuberculosis  with  special  reference  to  the  existence  of 
the  bacillus  of  tuberculosis,  and  although  the  results  in  a  num- 
ber of  cases  were  negative,  he  believes  that  the  most  intimate 
and  direct  etiological  relations  exist  between  the  bacillus  and 
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all  tubercular  lesions  in  bones  and  joints.  Among  others  who 
have  shown  the  never-failing  presence  of  the  bacillus  of  tuber- 
culosis in  different  forms  of  surgical  tuberculosis,  including 
bones  and  joints,  may  be  mentioned  Kanzler  ("Ueber  das  Vork- 
ommen  des  Tuberkel-bacillus  in  scrophulosen  Localerkrankun- 
gen,"  BerL  klin.  Wochenschrift,  1884,  pp.  23-41),  Mogling 
{Ueber  chirw'gische  Tiiberailosen,  Dissertation,  Tubingen,  1884), 
Bouilly  ("  Note  sur  la  presence  des  bacilles  dans  les  lesions 
chirurgicales  tuberculeuses,"  Revue  de  Chirwgie,  1883,  No.  11), 
and  Letulle  {Gaz.  hebd.  de  Med.  et  Chir.,  1884,  49,  51,  52). 
Kanzler  wished  to  make  a  distinction  between  scrofulous  affec- 
tions and  tuberculosis,  as  he  found  the  bacilli  not  as  constant  in 
the  former,  and  observed  that  after  implantation  of  tissue  of 
scrofulous  affections  in  animals,  the  process  was  slower  than 
after  inoculation  with  tubercular  products.  Letulle  considers 
scrofula  and  tuberculosis  as  belonging  to  one  and  the  same 
disease,  of  which  the  former  constitutes  the  milder  form,  and 
appearing  externally,  while  the  latter  represents  the  graver  form, 
attacking  in  preference  the  internal  organs.  The  points  made 
by  the  last  two  authors  are  too  unimportant  in  still  maintaining 
a  scientific,  or  even  practical  distinction  between  scrofula  and 
tuberculosis.  The  surgeon  must  recognize  every  lesion  as  tuber- 
cular in  its  origin,  nature,  and  course  in  which  the  bacillus  of 
tuberculosis  can  be  constantly  found,  and  from  which  successful 
Cultivations  can  be  made,  and  with  which  the  disease  in  animals 
can  be  produced  by  inoculation. 

4.  Joints. — Tuberculosis  of  joints  is  so  closely  related  to  the 
same  disease  in  bone,  that  it  often  follows  the  latter,  and  when  it  . 
occurs  as  a  primary  lesion  it  not  seldom  extends  to  the  subjacent 
bone.  As  stated  above,  it  occurs  more  frequently  as  a  primary 
lesion  in  the  adult  than  in  children.  Primary  infection  is  only 
possible  through  a  wound  of  a  joint,  as  in  the  case  referred  to 
under  the  head  of  inoculation-tuberculosis.  Tubercular  infec- 
tion of  an  intact  joint  presupposes  the  entrance  of  the  bacillus 
of  tuberculosis  through  some  infection-atrium  into  the  systemic 
circulation,  or,  the  diffusion  of  bacilli  through  the  same  channel 
from  some  preexisting  tubercular  focus,  and  the  localization  of 
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floating  bacilli  in  the  synovial  membrane  by  capillary  embolism, 
or  mural  implantation.  A  single  tubercular  nodule  on  the  sur- 
face of  the  synovial  membrane  may  lead  in  a  comparatively 
short  time  to  diffuse  tuberculosis  over  the  entire  surface  of  the 
membrane  by  local  diffusion  of  the  microbe,  in  which  the 
movements  of  the  joint  play  an  important  part.  When  the 
synovial  surface  has  become  the  seat  of  diffuse  tuberculosis,  the 
tissues  undergo  the  same  pathological  changes  as  during  the 
first  stage  of  tuberculosis  in  other  organs,  and  it  is  the  charac- 
teristic granulation  tissue  which  has  given  to  this  form  of 
arthritis  the  name  of  fungous  synovitis  and  synovitis  hyperplas- 
tica  granulosa.  During  the  early  stages  of  the  disease  the 
surgeon  meets  with  two  distinct  classes;  in  one  the  tubercular 
infection  produces  a  pulpous  condition  of  the  entire  synovial 
sac,  with  little  or  no  effusion  into  the  joint,  the  swelling  being 
due  entirely  to  the  presence  of  a  thick  layer  of  granulation 
tissue,  the  true  tumor  albiis  of  the  older  writers.  This  form 
of  tuberculosis  gives  rise  at  an  early  stage  to  extensive  de- 
formity of  the  joint,  flexion,  rotation,  and,  in  the  case  of  the 
knee-joint,  partial  dislocation  of  the  tibia  backward.  In  the 
other  variety,  the  fungous  granulations  are  less  marked,  but  a 
copious  effusion  into  the  knee-joint  takes  place,  which  simu- 
lates a  catarrhal  synovitis  until  time  and  the  effect  of  treatment 
enable  the  surgeon  to  make  a  correct  differential  diagnosis. 
In  this  form  Konig  assures  us  that  he  has  never  observed  a  ten- 
dency to  flexion,  or  any  other  form  of  displacement  of  the  joint 
surfaces.  If  suppuration  takes  place,  which  is  not  very  often 
the  case,  it  begins  in  the  granulations  which  cover  the  synovial 
membrane,  and  the  pus  accumulates  in  the  cavity  of  the  joint 
until  perforation  of  the  capsule  takes  place.  During  the  suppu- 
rative process,  the  superficial  granulations  are  destroyed,  and 
the  tubercular  infection  penetrates  deeper,  and  as,  during  the 
destructive  process,  bloodvessels  are  destroyed  the  patient  is 
exposed  to  the  additional  risks  of  general  infection.  If  such  a 
joint  opens  spontaneously,  or  is  not  incised  under  the  strictest 
antiseptic  precautions,  the  additional  infection  from  without 
leads  to  the  most  serious  consequences,  as  under  these  circum- 
stances the  pus  microbes  are  brought  in  contact  with  a  surface 
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which  has  been  admirably  prepared  for  suppurative  and  septic 
processes  by  the  antecedent  pathological  processes. 

Tuberculosis  of  a  joint  may  terminate  in  a  spontaneous  cure 
in  cases  in  which  the  intensity  of  the  infection  is  slight,  or  the 
resistance  on  the  part  of  the  patient  is  so  great  that  the  fungous 
granulations  do  not  undergo  degenerative  changes,  but  are 
converted  into  connective  tissue.  A  partial  or  complete  syne- 
chia of  the  joint  is  often  one  of  the  unavoidable  results  in  such 
cases.  This  endeavor  on  the  part  of  the  organism  to  limit 
extension  of  the  disease  is  often  observed  in  cases  in  which  the 
joint  affection  occurs  in  connection  with  osteal  tuberculosis. 
As  soon  as  the  joint  is  perforated  a  wall  of  granulation  tissue  is 
thrown  out  around  the  seat  of  infection  and  under  favorable 
circumstances  a  partition  of  cicatricial  tissue  is  formed  which 
isolates  the  infected  from  the  intact  portion  of  the  joint.  In 
such  instances  we  have  an  illustration  how  the  tubercular 
process  is  retarded,  and  sometimes  permanently  arrested  by 
the  transformation  of  granulation  into  connective  tissue.  For 
such  a  favorable  termination  to  take  place  it  is  necessary  that 
the  tubercular  virus  should  become  attenuated  by  age,  or  want 
of  a  proper  nutrient  medium,  or  that  the  pathogenic  effect  of 
the  bacilli  should  be  neutralized  by  an  adequate  resistance  on 
the  part  of  the  tissue  before  degenerative  changes  have  occurred 
in  the  granulation  tissue.  An  exceedingly  practical  observation 
has  been  recently  made  by  a  number  of  surgeons  in  reference 
to  the  influence  of  operative  interference  in  tuberculous  joints 
in  the  dissemination  of  the  disease.  K5nig  observed  in  his  own 
practice  sixteen  cases  of  miliary  tuberculosis  following  shortly 
after  resection  of  tuberculous  joints,  and  he  believes  that  the 
generalization  of  the  process  was  favored,  if  not  directly  pro- 
duced, by  the  operation.  It  is  not  difficult  to  conceive  the  modus 
opermidi  of  such  an  occurrence.  The  resection  wound  opens 
numerous  veins  in  the  bone,  the  lumina  of  which  remain  patent 
ready  for  the  introduction  of  minute  fragments  of  granulation 
tissue  or  bacilli,  which,  on  entering  the  venous  circulation,  are 
the  direct  cause  of  metastatic  tuberculosis  in  distant  organs. 

Wartmann  {Deutsche  Zeitschrift  f.  Cliintrgie,  B.  xxiv.  Hefte  5, 
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6),  after  giving  a  careful  account  of  the  results  following  excision 
of  tuberculous  joints  in  the  hospital  practice  of  Feurer,  has 
collected  from  the  practice  of  different  operators  837  cases  of 
excisions  for  tuberculosis.  Of  this  number,  225  died.  Of  the 
fatal  cases,  in  26  death  followed  the  operation  closely,  and  re- 
sulted from  acute  tuberculosis,  probably  induced  by  the  operation. 
In  these  cases  we  must  take  it  for  granted  that  a  tubercular  focus 
during  the  operation  furnished  the  essential  fragments  of  granula- 
tion tissue,  or  free  bacilli  which  were  aspirated,  or  forced  into  the 
openings  of  wounded  vessels,  and  through  them  into  the  general 
circulation.  That  fungous  synovitis  is  a  genuine  tuberculosis 
has  been  abundantly  illustrated  by  clinical  experience,  micro- 
scopical examinations,  and  particularly  the  results  obtained  by 
implantation  experiments  in  animals.  I  will  only  refer  to  the 
work  of  Cavel  (Senn :  Four  Months  Among  the  Surgeons  of 
Europe,  1887,  Chicago,  p.  154)  in  this  connection,  who  has 
been  studying  in  a  systematic  manner  the  diagnostic  value  of 
implantation  of  tubercular  material  in  animals,  mainly  guinea- 
pigs.  Granulation  tissue  from  tubercular  joints  in  his  experi- 
ments on  guinea-pigs  invariably  produced  acute,  diffuse  tubercu- 
losis, and  death  in  from  five  to  six  weeks.  The  course  of  the 
disease  in  the  animal  is  typical;  at  the  point  of  inoculation  a 
hard  nodule  appears  first,  the  result  of  a  traumatic  inflammation 
of  the  tissues  around  the  graft.  Next  a  lymphatic  gland  becomes 
enlarged  in  the  immediate  vicinity  of  the  primary  seat  of  infec- 
tion, which  is  always  done  in  the  flank,  consequently  the  inguinal 
glands  enlarge  first.  Glandular  infection  increases  rapidly;  after 
the  whole  chain  of  lymphatic  glands  in  the  groin  are  involved, 
the  axillary  glands  become  affected.  At  the  post-mortem  ex- 
amination it  was  always  found  that  of  the  internal  organs  the 
spleen  becomes  affected  first,  then  the  liver  and  lungs,  but 
usually  the  disease  is  so  diffuse  that  scarcely  an  organ  remains 
exempt.  When  the  diagnosis  between  syphilis  and  tuberculosis 
cannot  be  made,  either  clinically  or  by  aid  of  the  microscope, 
inoculation  experiments  always  give  positive  and  reliable  infor- 
mation. When  the  lesion  is  tubercular  the  animal  always 
becomes  tubercular  and  dies.    When  it  is  syphilitic,  the  inocula- 
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tion  is  harmless,  and  the  animal  remains  well.  So  far,  only  one 
animal  that  was  inoculated  with  tuberculous  material  has  lived 
for  five  months,  and  in  this  case  a  large  abscess  formed  at  the 
point  of  inoculation  a  few  weeks  after  the  operation.  Examina- 
tion of  the  contents  of  the  abscess  showed  abundant  bacilli  of 
tuberculosis;  a  gland  in  the  groin  remains  enlarged,  and  the 
disease,  if  not  arrested  by  the  suppurative  inflammation,  may 
have  become  latent. 

5.  Tendon-sheaths. — Tuberculosis  of  the  tendon-sheaths,  or, 
as  Hueter  terms  it,  tendo-vaginalis  granulosa,  has  only  recently 
been  recognized  and  described  as  an  independent  primary  lesion. 
Hueter,  in  his  most  admirable  text-book  on  surgery  {Grnndriss 
der  CJiinirgie,  B.  i,  S.  127),  says  that  this  affection  is  seldom 
met  with  as  a  primary  lesion,  but  that  it  appears  usually  as  a 
complication  of  joint  tuberculosis.  Volkmann,  in  his  classical 
article  on  diseases  of  joints  ("  Die  Krankheiten  der  Bewegungs- 
organe,"  Pitha  ii.  Billroth,  B.  xi.  p.  866),  devotes  only  a  few 
sentences  to  this  part  of  his  subject.  The  first  scientific  treatise 
on  this  affection  came  from  the  clinic  at  Gottingen  by  Riedel. 
Another  important  paper  on  the  same  subject  was  published  by 
Beger  ("  Die  Tuberculose  der  Sehnenscheiden,"  Deutsche  Zeit- 
schiift  f.  Chirurgie,  B.  xxi.  p.  335),  who  reports  four  cases  that 
occurred  in  the  clinic  at  Leipzig. 

The  chronic  tendo-synovitis,  or  compound  ganglion  of  the 
older  text-books,  has  been  shown  to  be,  on  careful  clinical 
observation,  microscopical  examination,  and  bacteriological 
research,  cases  of  local  tuberculosis.  The  extension  of  tuber- 
cular processes  along  tendon-sheaths  from  a  tuberculous  joint 
after  perforation  has,  for  a  long  time,  been  known  to  occur,  but 
as  a  primary  lesion  it  has  only  been  recently  introduced  into 
surgical  nomenclature.  When  this  affection  occurs  primarily 
and  independently  of  tuberculosis  of  an  adjacent  joint,  infection 
with  the  bacillus  of  tuberculosis  takes  place  by  localization  of 
floating  microbes  in  some  small  vessel,  and  subsequently  the 
pathological  processes  in  the  tendon-sheaths  resemble  those  of 
tuberculous  joints.  In  some  cases  the  products  of  the  disease 
are  massive  granulations  which  occupy  the  inner  surface  of  the 
tendon-sheath,  in  others  the  fungosity  is  less,  but  a  copious  syno- 
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vial  exudation  is  thrown  out,  while  in  a  third  class  the  granu- 
lations form  hard  white  masses,  the  so-called  corpora  oryzoidea. 
The  intrinsic  tendency  of  the  disease  consists  in  progressive 
extension  by  continuity  of  structure  along  the  tendon  primarily 
affected,  and  when  this  tendon  is  part  of  a  compound  tendon 
the  disease  gradually  creeps  from  tendon  to  tendon  until  all  of 
the  sheaths  are  involved.  As  this  affection  is  met  with  most 
frequently  in  the  tendon-sheaths  surrounding  the  carpus,  and 
as  these  sheaths  are  not  infrequently  in  direct  communication 
with  the  wrist-joint  by  means  of  small  synovial  sacs,  it  extends 
to  the  joint  by  continuity  of  surface. 

Konig  ("Die  Bedeutung  des  Faserstoffes  fiirdie  pathologisch- 
anatomische  und  die  klinische  Entwicklung  der  Gelenk  und 
Sehnenscheiden-Tuberculose,"  Centralblatt f.  d.  gesainmte  Med., 
1886,  No.  25)  assigns  to  the  bacillus  of  tuberculosis  properties 
which  place  it  among  the  agents  which  produce  fibrinous  inflam- 
mation. The  rice  bodies  in  the  tendon-sheaths  the  seat  of  a 
chronic  inflammation  he  considers  as  the  product  of  a  fibrinous 
inflammation  caused  by  the  presence  of  the  bacillus  of  tubercu- 
losis. Nicaise,  Poulet,  and  Villard  ( Nature  tiibercideiise  des 
hygromes  et  des  synovites  tendineiises  a  grains  riziformes,  1884) 
examined  four  cases  of  hygroma  containing  rice  bodies,  and 
found  in  all  of  them  the  bacillus  of  tuberculosis.  I  have  ob- 
served this  form  of  inflammation  of  the  tendon-sheaths  in  the 
common  extensors  and  flexors  of  the  hand,  the  peroneus  longus, 
the  tendon  of  the  patella,  and  the  tendo-Achillis.  One  of  these 
cases  was  remarkable  for  its  acuity.  The  patient  was  a  man 
sixty  years  of  age,  laborer,  and  addicted  to  intemperance. 
About  the  beginning  of  the  year  I  examined  him  at  the  request 
of  another  physician,  and  found  an-  oblong  swelling  on  the  dor- 
sum of  the  hand  corresponding  to  the  extensor  tendon  of  the 
index  finger.  The  swelling  was  not  painful,  and  but  little  tender 
on  pressure.  Fluctuation  was  well  marked;  on  deep  pressure 
movable  bodies  could  be  distinctly  felt  which  were  recognized  as 
corpora  oryzoidea.  An  operation  was  advised,  but  was  declined. 
A  few  weeks  ago  the  patient  was  admitted  into  the  Milwaukee 
Hospital,  being  completely  incapacitated    from    following    his 
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occupation.  At  this  time  the  dorsum  of  the  hand  corresponding 
to  the  index  and  middle  fingers,  and  the  radial  aspect  of  the  fore- 
arm as  far  as  the  middle,  presented  a  continuous  swelling  with 
well-marked  fluctuation.  The  swelling  had  become  painful, 
and  exceedingly  tender  on  pressure.  Under  strict  antiseptic 
precautions  the  swelling  was  incised  in  its  entire  length,  and  a 
large  quantity  of  synovia-like  fluid  and  softened  rice  bodies 
escaped.  The  sheath  of  the  extensor  communis  digitorum  and 
extensors  of  the  wrist  were  lined  with  a  thick  layer  of  fungous 
granulations,  and  near  the  annular  ligament  numerous  loose 
attached  rice  bodies  were  found.  The  tendon-sheaths  were 
carefully  dissected  out,  and  the  whole  wound,  after  thorough 
disinfection,  dusted  with  iodoform,  drained  and  sutured.  A 
copious  antiseptic  dressing  of  iodoform  gauze  and  sublimated 
moss  was  applied,  and  the  forearm  and  hand  fixed  upon  an 
anterior  splint.  Inoculations  of  the  fluid  from  the  sheath  upon 
potato  remained  sterile.  Cultivation  upon  solidified  serum, 
obtained  from  a  hydrocele,  showed,  after  a  few  weeks,  a  scanty 
culture  of  the  bacillus  of  tuberculosis.  Implantation  of  one  of 
the  rice  bodies  into  the  subcutaneous  connective  tissue  of  a 
guinea-pig  resulted  in  a  typical  tuberculosis,  starting  from  the 
point  of  inoculation,  spreading  to  adjacent  lymphatic  glands, 
and  finally  resulting  in  miliary  tuberculosis. 

6.  Peritoneum. — Primary  tuberculosis  of  the  peritoneum  has 
recently  been  described  as  a  local  tuberculosis  amenable  in  some 
cases,  at  least,  to  operative  treatment.  Localization  of  the 
bacillus  takes  place  in  accordance  with  the  form  of  tuberculosis, 
of  which  three  distinct  varieties  are  recognized  by  pathologists 
and  clinicians: 

a.  As  a  part  of  a  general  diffuse  tuberculosis ; 

b.  Extension  of  an  adjacent  tubercular  process  to  the  perito- 
neum; and 

c.  As  a  primary  tuberculosis. 

For  the  surgeon,  only  those  cases  have  interest  which  are 
classified  under  the  second  and  third  varieties.  The  prevalence 
of  the  affection  in  the  female  sex  among  the  cases  which  have 
been  reported,  points  to  the  Fallopian  tubes  as  the  primary  seat 
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of  infection  with  secondary  invasion  of  the  peritoneum  from 
this  source.  Although  the  genital  organs  in  the  male  are  more 
frequently  the  seat  of  tuberculosis  than  in  the  female,  so  far  only 
two  cases  of  peritoneal  tuberculosis  in  males  have  been  reported, 
one  by  Kiimmell  and  the  other  by  Lindfors.  "Tuberculosis  of 
the  peritoneum  by  extension  from  a  tuberculous  focus  in  the 
genital  organs  can  onl}^  mean  an  infection  by  contact,  the 
bacillus  of  tuberculosis  transferred  from  the  primary  seat  of 
infection,  and  localization  by  implantation  upon  the  peritoneal 
surface.  Implantation  experiments  in  animals  furnish  a  good 
illustration  of  the  manner  in  which  the  process  becomes  diffuse. 
At  the  point  of  implantation  a  granulation  mass  forms  around 
the  graft,  and  from  here  innumerable  tubercle  nodules  take 
their  starting-point,  forming  everywhere  granulation-tissue,  in 
which  the  bacillus  may  have  found  a  new  habitat.  The  move- 
ments of  the  abdominal  walls  and  the  peristaltic  action  of  the 
intestines  are  potent  factors  concerned  in  the  local  dissemination 
of  the  tubercular  infection.  In  primary  tuberculosis  of  the  peri- 
toneum the  infection  takes  place  in  the  same  manner  as  in  intact 
joints,  by  floating  bacilli  becoming  arrested  in  the  capillary 
vessels  of  the  membrane  where  the  primary  nodule  forms,  from 
which  again,  as  from  a  graft,  dissemination  takes  place.  These 
cases  are,  in  the  true  sense  of  the  word,  not  cases  of  primary 
tuberculosis,  as  the  peritoneal  affection  is  only  a  local  expres- 
sion of  an  antecedent  infection.  In  peritoneal  tuberculosis  we 
observe  the  same  tendency  to  limitation  of  the  infective  process 
as  in  joints,  by  the  formation  of  an  impenetrable  wall  of  con- 
nective tissue,  which  imparts  so  often  to  this  form  of  peritonitis 
its  circumscribed  character.  • 

Kiimmell  ("Ueber  Laparotomie  bei  Bauchfelltuberculose," 
Verliandl.  der  Deiitschen  Geselhchaft  f.  Cliii'urgie,  1887,  p.  323) 
looks  upon  this  form  of  peritoneal  tuberculosis  as  a  purely  local 
affection  amenable  to  surgical  treatment  in  the  same  sense  as  a 
tuberculosis  of  joints.  That  some  of  these  cases  can  be  perma- 
nently cured  by  local  treatment  is  well  shown  by  a  case  treated  by 
Sir  Spencer  Wells  twenty-six  years  ago  by  abdominal  section, 
the  patient  having  remained  up  to  this  time  in  perfect  health. 
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In  a  recent  paper  on  this  subject  Fehling  ("  Beitrage  zur  Lapa- 
rotomie  bei  Peritonealtuberculose,"  Correspondenzblattf.  Schwei- 
zer  arzte,  1887)  reports  four  cases  of  his  own,  and  gives  an 
account  of  all  the  operations  which  have  been  done,  21  in  num- 
ber. Of  this  number,  15  recovered,  and  the  patients  are  known 
to  have  been  well  from  i  year  to  23  years,  and  in  a  number  of 
cases  their  condition  was  learned  4  to  5  years  after  the  opera- 
tion. 6  of  the  patients  died ;  2  of  sepsis,  i  of  pyaemia  several 
months  after  the  operation,  and  3  of  the  continuance  of  the 
disease  for  which  the  operation  was  done.  In  5  of  the  cases 
ascites  attended  the  tuberculosis,  and  in  3  the  swelling  was  not 
due  to  effusion  but  to  adhesions  between  the  intestinal  loops, 
which  were  covered  with  miliary  nodules. 

Of  fifty-four  cases  of  laparotomy  {^Medical  News,  July  14,  1888) 
in  tubercular  patients,  collected  by  Trzebicky,  four  died  from 
the  immediate  consequences  of  the  operation,  while  in  a  fifth, 
death  occurred  after  the  operation  from  acute  tuberculosis, 
though  the  fluid  had  not  re-accumulated.  One  case  died  in 
four  months  of  general  tuberculosis  without  the  peritonitis  dis- 
appearing; cures  resulted  in  forty  cases,  though  here  and  there 
evidence  of  pulmonary  tuberculosis  was  reported.  The  majority 
of  cases  were  females,  which  may  find  its  explanation  in  the  fact 
that  most  were  operated  upon  under  an  error  in  the  diagnosis  of 
ovarian  cyst.  The  statistics  are  yet  too  meagre,  the  correctness 
of  diagnosis  not  entirely  above  doubt,  and  the  period  of  obser- 
vation after  operation  not  long  enough;  but,  in  view  of  the  results, 
there  is  no  longer  any  justification  for  expectant  treatment. 
Even  though  in  some  cases  recovery  was  not  permanent,  the 
fluid  did  not  re-accumulate,  and  the  patients  were  relieved  of  their 
distress.  Spontaneous  recovery  frpm  tubercular  peritonitis  is 
exceptional,  and  operative  interference  is  indicated  the  more,  as 
it  would  seem  that,  in  many  cases,  tuberculosis  of  the  perito- 
neum is  a  primary  affection,  and  the  source  of  general  infection. 

As  all  other  therapeutical  measures  are  futile  in  such  cases, 
and  laparotomy  under  antiseptic  principles  may  be  considered 
free  from  danger,  the  operation  is  certainly  indicated.  It  con- 
sists in  a  free  incision,  thorough  evacuation  of  the  fluid,  and  free 
drainage. 
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The  most  recent  and  comprehensive  work  on  tuberculosis  of 
the  peritoneum,  which  has  just  appeared  from  the  pen  of  Vierordt 
("  Ueber  die  Tuberculose  der  serosen  Hilute,"  ZeitscJirift  f.  klin. 
Medicin,  B.  xiii.  Heft  2),  should  be  consulted  by  those  who  wish 
to  secure  for  reference  an  exhaustive  treatise  on  this  subject. 

7.  Mouth. — We  have  now  every  reason  to  believe  that  many 
cases  of  ulceration  of  the  tongue  and  cavity  of  the  mouth  which 
have  been  heretofore  diagnosticated  and.  treated  as  carcinoma, 
were  not  carcinoma,  but  tuberculosis.  The  recent  advances  made 
in  the  microscopical,  bacteriological,  and  experimental  methods 
of  examination  have  succeeded  in  separating  from  syphilitic 
affections  and  malignant  diseases  of  the  mouth  a  number  of  cases 
which  belong  to  the  long  list  of  affections  which  are  now  clas- 
sified under  the  head  of  surgical  tuberculosis.  The  cavity  of 
the  mouth  is  exposed  to  direct  infection  of  microorganisms 
which  might  be  contained  in  the  air  we  breathe,  the  food  we 
eat,  and  the  water  we  drink.  Remembering  the  frequency  with 
which  superficial  abrasions  and  ulcerations  occur  in  this  locality, 
it  is  not  strange  that  primary  tuberculosis  should  occasionally 
develop  here.  The  tubercle  bacillus  produces  the  same  tissue- 
changes  here  as  on  the  surface  of  the  skin,  the  primary  patho- 
logical change  consisting  of  granulation  tissue  which  undergoes 
molecular  retrograde  tissue  metamorphosis  followed  by  ulcera- 
tion. The  tubercular  ulcer  is  covered  by  the  products  of  inter- 
stitial necrosis,  and  is  surrounded  by  a  zone  of  infiltration, 
which,  however,  does  not  present  the  same  feeling  of  hardness 
as  carcinoma.  Schliferowitsch  ("  Ueber  Tuberculose  der  Mund- 
hohle,"  Deutsche  Zeitschrift  f.  Chirurgie,  B.  xxvi.  Hefte  5  u.  6) 
gives  an  exhaustive  resume  of  the  literature  on  this  subject  to 
date,  and  has  collected  all  the  recorded  cases  in  which  the  diag- 
nosis of  tubercular  disease  of  the  cavity  of  the  mouth  could  be 
made  with  some  degree  of  certainty.  The  cases  number  88, 
and  included  those  of  primary  and  secondary  tuberculosis. 
From  a  careful  study  of  this  affection  he  has  come  to  the  con- 
clusion that  it  occurs  seldom  in  the  very  young,  and  that  it, 
attacks  most  frequently  persons  between  forty  and  fifty  years 
of  age.     The  appearance  of  the  tubercular  ulcer  is  character- 
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istic.  If  on  the  tongue,  it  is  found  on  the  borders  near  the  tip 
of  the  organ.  It  appears  as  an  oblong  ulcer,  with  raised,  ragged 
borders  of  firm  consistence,  showing  the  color  of  fresh  granula- 
tions. The  floor  appears  as  if  covered  by  a  pseudo-membrane ; 
if  this  covering  is  removed,  the  surface  left  easily  bleeds.  The 
surface  of  the  ulcer  is  uneven,  as  if  covered  with  papillae.  The 
discharge  of  pus  is  slight,  and,  in  many  cases,  miliary  abscesses 
may  be  found  around  the  ulcer.  Pain  is  not  as  severe  as  in 
carcinoma.  Lymphatic  glands  may  become  secondarily  infected, 
but  this  is  not  often  the  case.  In  the  primary  form  of  the  disease 
the  presence  of  tubercle  bacilli  is  the  safest  criterion  in  fixing 
the  diagnosis. 

8.  Genital  Organs. — Cornet  has  made  some  experiments  on 
tuberculosis  of  the  genital  organs  in  animals.  In  rubbing  a 
pure  culture  of  tubercle  bacilli  in  abrasions  of  the  penis,  he 
produced  a  tubercular  lesion  of  that  organ.  In  bitches  tuber- 
culosis of  the  vagina  and  uterus  could  be  produced  by  injection 
of  a  pure  culture  into  the  vagina.  The  local  lesions  were 
followed  by  general  tuberculosis. 

a.  Female.  Direct  tubercular  infection  of  the  genital  tract 
in  women  has  been  observed,  but  the  cases  so  far  reported  are 
few.  Zweigbaum  {Ceiitralblatt  f.  Bacteriologie  und  Parasiien- 
kunde,  B.  xi.  p.  558)  describes  a  case  of  primary  tuberculosis  of 
the  portio  vaginalis  uteri,  which,  at  the  time  of  examination, 
appeared  in  the  shape  of  an  ulcer  the  size  of  a  walnut,  with 
thick,  indurated  margins,  and  cheesy  floor.  Numerous  tubercle 
bacilli  were  found  in  the  secretion  taken  from  the  surface  of 
the  ulcer.  Evidences  of  pulmonary  tuberculosis  were  apparent 
at  this  time.  After  a  few  weeks  the  ulcer  extended  toward 
the  left  vaginal  wall  and  left  labia  majora.  A  section  of  a  frag- 
ment of  tissue  removed  from  these  parts  on  staining  showed 
numerous  bacilli.  This  form  of  tuberculosis  is  not  frequent, 
as  the  author  could  find  only  two  cases  of  vulvo-tuberculosis 
in  literature,  although  genital  tuberculosis  is  quite  a  frequent 
affection.  In  the  absence  of  tubercular  lesions  of  the  vagina 
and  uterus,  it  is  doubtful,  if  infection  of  the  Fallopian  tubes  can 
take  place  by  the  entrance  of  the  bacillus  through  the  genital 
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tract,  and  the  relatively  frequent  occurrence  of  the  disease  in 
that  part  of  the  genital  organs  is  only  explainable  by  attributing 
it  to  auto-infection  in  the  same  way  as  we  have  explained  the 
occurrence,  for  instance,  of  primary  tuberculosis  of  joints  and 
peritoneum.  We  can  only  safely  assume  that  tubercular  infec- 
tion of  the  tube  often,  if  not  always,  takes  place  upon  the  basis 
of  preexisting  pathological  conditions,  taking  it  for  granted 
that  the  healthy  tubes  do  not  present  favorable  conditions  for 
the  localization  of  the  tubercle  bacilli.  A  catarrhal  condition 
of  the  lining  membrane  of  the  tubes,  as  in  other  organs,  un- 
doubtedly acts,  in  many  instances,  as  a  predisposing  cause  to 
localization  of  preexisting  microdrganisms  in  the  circulation. 

b.  Male.  In  the  male  primary  tuberculosis  is  most  frequently 
observed  in  the  epididymis,  for  the  reason  that  the  vessels  in 
this  structure  are  more  tortuous  and  smaller  than  in  the  remain- 
ing portion  of  the  testicle,  or  the  vas  deferens.  Saltzman  states 
(yCentralblatt  fur  klin.  Medicin,  1888,  No.  11)  that  these  ana- 
tomical conditions  are  important  factors  in  the  arrest  and  locali- 
zation of  floating  bacilli.  That  in  cases  of  tuberculosis  of  the 
testicle  we  are  only  dealing  with  an  external  manifestation  of 
an  antecedent  infection,  becomes  apparent  by  the  clinical  obser- 
vation that  not  infrequently  both  testicles  are  infected,  either 
simultaneously  or  some  time  apart,  showing  that  the  infection 
came  from  the  same  source.  In  other  cases  the  primary  locali- 
zation takes  place  in  the  vesiculse  seminales,  or  in  the  structure 
of  the  prostate  gland.  Tuberculosis  of  the  genital  organs  in  the 
male  furnishes  one  of  the  best  examples  of  the  typical  course  of 
local  tuberculosis.  The  disease  extends  by  continuity  of  struc- 
ture often  to  a  great  distance  from  its  starting-point.  Nothing 
is  more  familiar  than  the  clinical  course  of  a  case  of  tuberculosis 
of  the  testicle.  A  small,  hard  nodule  is  first  detected  in  the 
epididymis,  and  from  this  starting-point  the  whole  structure  of 
the  epididymis  is  infected,  when  the  infection  slowly,  but  surely, 
extends  along  the  vas  deferens  to  the  vesiculae  seminales,  the 
prostate  gland,  and  bladder,  and  from  this  viscus  along  the 
ureters  to  the  pelvis  of  the  kidney.  As  a  rule,  the  disease 
remains    limited  to    the   genito-urinary    organs,    but,   in    some 
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instances,  metastatic  infection  takes  place,  either  from  the 
genito-urinary  organs,  or  from  the  primary  source  of  infection. 
A  gentleman  is  now  under  my  treatment  who  illustrates  a 
number  of  interesting  points  descriptive  of  the  clinical  behavior 
of  genital  tuberculosis.  He  is  thirty-five  years  of  age,  married 
for  ten  years;  the  marriage  has  been  childless.  He  claims  that 
he  has  never  had  syphilis  or  gonorrhoea.  Tuberculosis  is  heredi- 
tary in  the  family.  Nine  years  ago  he  noticed  a  small,  hard 
swelling  in  the  epididymis  of  both  testicles.  Two  years  ago 
symptoms  of  cystitis  appeared  which  were  not  much  improved 
by  internal  medication,  and  irrigation  of  the  bladder.  Six 
months  ago  his  left  knee  became  swollen  and  painful.  Two 
months  ago  he  commenced  to  suffer  from  severe  pain  in  the 
region  of  the  left  kidney.  Temperature  at  this  time  varied  from 
100°  to  103°  F.  A  swelling  soon  formed  in  the  left  lumbar 
region,  and  four  weeks  ago  I  made  an  incision  in  the  lumbar 
region  along  the  outer  border  of  the  erector  spin^  muscles  down 
to  the  kidney  and  evacuated  a  large  quantity  of  pus.  Through 
this  incision  the  kidney  could  be  distinctly  felt,  and  by  passing 
the  finger  around  it,  it  appeared  to  be  separated  from  the  struc- 
tures surrounding  it.  The  left  knee  presents  all  the  appearances 
of  advanced  tuberculosis.  Pulmonary  tuberculosis  is  not  present. 
The  disease  in  both  testicles  remains  latent,  the  testicles  proper 
are  intact,  the  epididymis  moderately  swollen  and  indurated, 
the  vas  deferens  on  each  side  somewhat  firmer  than  normal. 
The  disease  has  extended  from  the  epididymis  to  the  pelvis  of 
the  kidneys,  all  of  the  intervening  organs  being  involved  in  the 
tubercular  process.  The  only  apparent  manifestation  of  general 
tuberculosis  is  presented  by  the  left  knee.  An  interesting 
feature  in  this  case  is  the  formation  of  a  para-nephritic  abscess 
around  a  pyelo-nephritic  kidney,  which  must  be  referred  to  a 
secondary  infection  with  pus  microbes. 

Striimpell  ("  Beitriige  zur  Diagnostik  u.  Aetiologie  der  Tuber- 
kulose  des  mannlichen  Urogenital-apparates,"  Munch,  mcd. 
Wochensclirift,  B.  xxxiv.  No.  31,  1887),  after  a  careful  study  of 
four  cases  of  primary  tuberculosis  of  the  genito-urinary  organs 
in  men,  came  to  the  conclusion  that  infection  takes  place  through 
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the  urethra.  The  tubercle  baciUi,  finding  no  place  for  localiza- 
tion and  growth  in  the  urethra  and  bladder,  finally  reach  the 
prostate  gland,  or  the  epididymis,  the  whole  process  resembling 
inhalation-tuberculosis,  in  which  the  disease  manifests  itself  not 
in  the  mucous  membrane  of  the  bronchial  tubes,  but  in  the 
apices  of  the  lungs. 

c.  Mamma.  A  number  of  well-authenticated  cases  of  primary 
tuberculosis  of  the  mamma  have  recently  been  reported.  So 
far  as  the  infection  is  concerned,  the  breast  must  be  considered 
as  an  appendage  of  the  skin.  The  bacillus  of  tuberculosis,  from 
without,  may  effect  entrance  into  the  gland  through  the  milk- 
ducts,  in  which  case  the  inflammatory  process  commences  in 
the  parenchyma  of  the  gland,  or  it  may  enter  through  a  fissure, 
in  which  case  the  process  is  primarily  interstitial.  Where  direct 
infection  from  without  can  be  excluded,  the  disease  is  the  result 
of  auto-infection,  and,  on  this  account,  the  prognosis  is  always 
more  unfavarable.  The  regional  dissemination  takes  place  along 
the  chain  of  the  axillary  lymphatic  glands.  Orthmann  ("Ueber 
Tuberkulose  der  weiblichen  Brustdriise,"  etc.,  Virchow's  Archiv, 
B.  c.  Heft  3)  examined  the  enlarged  lymphatic  glands  in  a  case 
of  tuberculosis  of  the  mamma,  and  found  numerous  tubercle 
bacilli. 

Tubercular  Abscess. — The  specific  effect  of  the  bacillus  of 
tuberculosis  on  the  tissue  is  to  produce  a  chronic  inflammation 
which  invariably  results  in  the  production  of  granulation  tissue. 
The  granulation  tissue  must  be  considered  in  the  light  of  a 
protective  wall  to  the  surrounding  healthy  tissue.  The  degen- 
erative changes  which  take  place  in  the  granulation  tissue  are 
caused  by  local  anaemia  and, the  chemical  action  of  the  ptomaines 
of  the  tubercle  bacilli,  and  consist  in  caseation  and  liquefaction 
of  the  cheesy  material  into  a  fluid  which  has  always  been 
regarded  as  pus  until  recent  investigations  have  shown  that  it 
is  simply  the  product  of  retrograde  tissue  metamorphosis.  I 
believe  that  it  can  now  be  considered  as  a  settled  fact  that  the 
bacillus  of  tuberculosis  produces  no  suppuration,  that  its  pres- 
ence only  indicates  a  specific  form  of  inflammation,  which 
terminates  invariably  in  the  formation  of  granulation  tissue,  and 
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that  when  suppuration  occurs  secondary  infection  with  pus 
microbes  has  taken  place.  A  tubercular  abscess,  without  the 
presence  of  pus  microbes,  does  not  contain  pus,  but  the  products 
of  degenerative  changes  in  the  fungous  granulations.  If  the 
bacillus  meets  with  sufficient  resistance  on  the  part  of  the  sur- 
rounding tissues,  it  finally  exhausts  the  nutritive  material  in  the 
granulations  and  dies,  or  remains  in  a  latent  condition,  the 
granulation  material  is  converted  into  cicatricial  tissue,  and 
the  local  lesion  is  cured.  These  are  the  cases  which  terminate 
most  frequently  in  spontaneous  cure.  If  liquefaction  of  the 
infected  tissues  takes  place  and  the  products  of  degeneration 
are  absorbed,  a  similar  favorable  termination  is  possible.  If 
the  same  product  is  evacuated  by  incision  under  antiseptic  pre- 
cautions, a  spontaneous  cure  is  accelerated.  If,  on  the  other 
hand,  a  secondary  infection  with  pus  microbes  takes  place,  the 
patient  incurs  the  danger  of  septic  infection  and  local  and 
general  dissemination  of  the  tubercular  process. 

That  the  bacilli  do  not  grow  in  a  tubercular  abscess  has 
been  definitely  settled  by  Schlegtendal  ("  Ueber  das  Vorkom- 
men  der  Tuberkel-bacillen  im  Eiter,"  Fortschfitte  der  Medizin, 
Bd.  I,  p.  537).  He  examined  five  hundred  and  twenty  speci- 
mens of  pus  from  tubercular  abscesses  and  found  bacilli  present 
in  only  75  per  cent.  Garre  ("Aetiologie  der  kalten  Abscesse; 
Driiseneiterung ;  Weichtheil-  und  Knochen-abscesse  und  der 
Tubercul5sen  Gelenkeiterungen."  Deutsche  ined.  Wochenschrift, 
1886,  No.  34)  has  also  made  an  extended  series  of  observations 
to  ascertain  the  presence  of  the  tubercle  bacillus  in  cold  ab- 
scesses. According  to  this  author,  many  tubercular  ulcerations 
and  abscesses  are  the  result  of  a  mixed  infection,  as  has  been 
claimed  by  Hoffa  for  some  cases  of  empysema  in  cases  of  pul- 
monary or  pleural  tuberculosis.  In  cold  abscesses,  and  in  the  pus 
of  tubercular  cavities  in  bone,  no  pus  microbes  could  be  found, 
not  even  in  cases  that  pursued  a  rapid  course.  Cultivations  of 
such  pus  remained  sterile,  while  inoculations  produced  typical 
tuberculosis.  In  such  instances  the  pus  examined  under  the 
microscope  showed  none  of  the  morphological  elements  of  pus, 
but  was  seen  to  consist  of  an  emulsion  composed  of  detritus  of 
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broken-down  tissue  suspended  in  serum.  He  affirmed  that  it  is 
possible  that  in  many  cases  of  suppuration  following  in  the 
course  of  a  tubercular  process  pus  is  the  result  of  a  mixed  infec- 
tion, and  that  the  pus  microbes  had  disappeared  before  the  ex- 
amination was  made.  The  walls  of  the  tubercular  cavity  contain 
the  typical  structure  of  the  tubercular  lesion,  and  the  primary  and 
essential  cause  of  the  inflammation — the  bacillus  of  tuberculosis. 
The  infection  follows  the  migration  of  the  abscess  in  whatever 
direction  that  may  take  place.  If  an  additional  infection  from 
without  takes  place,  following  either  a  spontaneous  discharge  or 
after  incision,  the  superficial  granulations  are  destroyed  by  the 
suppurative  process  which  is  initiated,  exposing  the  patient  to 
the  additional  risks  of  septic  infection  and  a  more  rapid  local 
and  general  dissemination  of  the  tubercular  process. 

XVII.  Anthrax. 

Synonyms:  Contagious  Carbuncle;  Charbon ;  Milzbrand; 
Malignant  Pustule. 

History. — As  a  disease  among  animals  anthrax  has  been 
known  since  the  earliest  records  of  history.  The  contagious- 
ness of  this  disease  has  been  recognized  since  the  beginning  of 
the  eighteenth  century.  During  the  first  part  of  this  century  it 
was  described  as  a  blood  disease  (Maladie  du  sang.  Blutseuche 
der  Schafe).  Heusinger,  in  his  classical  work  {Die  Milzbrand- 
krankheiten  der  Tliiere  und  des  Menschen,  Erlangen,  1850),  de- 
clared anthrax  to  be  a  malarial  neurosis.  In  the  year  1855 
Pollender  ("  Mikroskop.  und  Mikrochem.  Untersuchungen  des 
Milzbrandblutes,  etc.,"  Casper's  Viertelj ahrsschrift  f.  ger.  u.  off. 
Medizin,  Bd.  viii.  p.  103)  published  his  discoveries  which  inaugu- 
rated a  new  era  in  the  study  of  anthrax.  As  early  as  1849  he 
had  discovered  in  the  blood  of  cattle  suffering  from  anthrax  a 
mass  of  innumerable  fine  rod-like  bodies,  which  appeared  to  be 
of  a  vegetable  nature  and  resembled  vibriones.  Brauell  ("  Ver- 
suche  und  Untersuchungen  betreffend  den  Milzbrand  des  Men- 
schen und  der  Thiere,"  Virchow's  Archiv,  No.  xi.,  1857)  found 
the  same   organisms  in  the  blood  of  men,  horses,  and  sheep 
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which  had  died  of  anthrax.  He  also  found  the  same  bodies 
during  life  in  the  blood  of  the  diseased  animals, 

Delafond  {Recueil  de  med.  vei.,  i860,  p.  726)  considered  this 
parasite  as  a  kind  of  leptothrix. 

In  1863  appeared  the  work  of  Davaine  {Coiript.  rend,  de  V Acad, 
des  Sciences,  t.  Iviii.  p.  22)  wherein  he  pronounced  these  rod-like 
bodies  to  be  bacteria,  and  later  he  called  them  bacteridia.  He 
believed  them  to  be  the  cause  of  anthrax,  as  the  disease  could 
not  be  propagated  with  blood  which  did  not  contain  them. 

Through  the  labors  of  Naegeli  and  Bollinger  {Zur  Pathologie 
des  Milsbrandes.  Miinchen,  1872)  and  others  the  microorgan- 
isms of  anthrax  finally  found  a  permanent  place  as  the  bacillus 
anthracis  among  the  schizomycetes. 

The  first  positive  accounts  of  the  disease  in  man  we  owe  to 
Fournier,  Montfils,  Thomassin,  and  Chabert,  who  published 
their  description  between  the  years  1769  and  1780.  Fournier 
first  distinguished  the  spontaneous  and  the  communicated  car- 
buncle of  man.  The  primary  existence  of  anthrax  in  man  was 
asserted  by  Bayle  in  1800  and  by  Davy  la  Chevrie  in  1807. 

Description  of  the  Bacillus  of  Anthrax.  —  Rods  5-10 
micromillimetres  long,  and  i— 1.25  micromillimetres  broad,  and 
threads  made  up  of  rods  and  cocci.  The  rods,  as  a  rule,  are 
straight,  only  when  they  grow  to  a  considerable  length  and 
meet  with  resistance  they  become  curved.  The  rods  and 
threads  are  round,  and  with  their  ends  truncated  at  right  angles 
appear  as  though  they  had  been  cut  off  obliquely.  The  interior, 
as  long  as  fission  does  not  proceed,  is  perfectly  homogeneous 
and  absorbs  aniline  dyes  very  readily.  The  development  of 
spores  in  long  undivided  threads,  as  we  find  them  in  fluid  cul- 
ture media,  takes  place  at  regular  intervals,  where  we  find  them 
as  bright  oval  spots  which  become  more  and  more  apparent, 
marking  the  direction  of  the  rods.  Upon  solid  culture  media 
the  development  of  spores  is  preceded  by  transverse  segmenta- 
tion of  the  rods.  The  cell-membrane  of  each  section  finally 
becomes  the  membrane  of  the  spore,  each  pole  of  the  spore  pre- 
senting a  small  .mass  of  protoplasm  which  can  be  stained. 


PLATE    IX, 


Two  cultures  of  anthrax  bacilli  prepared  from  the  same  material 
at  the  same  time. 
a.  With  a  pressure  of  4  cm.  of  mercury. 
d.  With  atmospheric  pressure. 
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Staining. — Cover-glass  preparations  of  fluid  specimens  can 
be  stained  with  a  watery  solution  of  any  of  the  aniline  dyes. 
They  can  be  rapidly  stained  with  a  drop  of  fuchsin  or  gentian- 
violet,  but  more  satisfactorily  by  floating  the  cover-glass  for 
twenty-four  hours.  The  preparations  are  dried  and  mounted 
in  Canada  balsam.  The  spores  are  not  stained  by  the  ordinary 
methods.  Tissue  sections  are  best  stained  by  Gram's  method, 
and  after-stained  with  eosin,  picrocarminate  of  ammonium.  By 
double  staining  the  rods  are  seen  to  consist  of  a  hyaline  sheath 
with  protoplasmic  contents. 

Cultivation. — a.  Gelatine.  If  a  nutrient  medium  of  5  to  8  per 
cent,  of  gelatine  is  inoculated,  a  whitish  line  develops  in  the  track 
of  the  needle  puncture,  and  from  it  fine  filaments  spread  out  on 
the  sides.  In  a  more  solid  nutrient  gelatine  the  growth  appears 
only  as  a  thick,  white  thread.  The  culture  liquefies  the  gelatine, 
and  the  growth  subsides  as  a  white  flocculent  mass. 

b.  Agar-agar.  Cultures  upon  a  sloping  surface  of  nutrient 
agar-agar  form  a  viscous  snow-white  plaque.  Without  access 
of  air  the  culture  does  not  grow,  the  bacilli  being  aerobic. 

c.  Potato.  Inoculation  of  sterilized  potato  yields  a  very 
characteristic  growth.  The  deep  chamber,  containing  the 
potato,  is  placed  in  the  incubator,  and  in  about  thirty-six  or 
forty-eight  hours  a  creamy,  very  faintly  yellowish  layer  forms 
over  the  inoculated  surface,  with  usually  a  peculiar  translucent 
edge.  On  removing  the  cover  of  the  damp  chamber  a  strong, 
penetrating  odor  of  sour  milk  is  emitted. 

Inoculation  Experiments. — In  order  to  cause  death  of  animals 
by  inoculation  of  the  bacillus  of  anthrax,  the  pure  culture,  or 
anthracic  blood,  must  be  injected  into  the  subcutaneous  tissue, 
into  the  circulation,  or  the  virus  may  be  transmitted  by  inhala- 
tion or  by  feeding.  Goats,  hedgehogs,  sparrows,  cows,  horses, 
guinea-pigs,  and  sheep,  can  be  readily  infected.  Rats  are  less 
susceptible.  Pigs,  dogs,  cats,  white  rats,  and  Algerian  sheep 
are  immune.  Frogs  and  fish  have  been  rendered  susceptible 
by  raising  the  temperature  of  the  water  in  which  they  lived. 

Attenuation  of  Virus.— By  cultivating  the  bacillus  in  neu- 
tralized  bouillon    at   42°-43°  C.  (i07.6°-i09.4°    F.)  for  about 
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twenty  days  the  infecting  power  is  weakened  and  animals 
inoculated  with  it  are  protected  against  the  disease.  A  still 
greater  immunity  is  obtained  by  inoculating  a  second  time 
with  material  which  has  been  less  weakened.  The  animals  are 
then  protected  against  the  most  virulent  form  of  anthrax,  but 
only  for  a  time.  A  temperature  of  55°  C.  (131°  F.),  or  treat- 
ment with  5  to  I  per  cent,  solution  of  carbolic  acid  deprives  the 
bacilli  of  their  virulence.-  The  virulence  of  the  bacillus  is  also 
altered  by  passing  it  through  different  species  of  animals. 

Woolbridge  secured  immunity  against  anthrax  in  animals  by 
cultivating  the  bacillus  in  an  alkaline  solutiou  at  a  temperature 
of  37°  C.  (98.6°  F.)  for  two  days.  At  this  time  the  fluid  was 
filtered  and  a  small  quantity  of  the  filtrate  injected  into  the  sub- 
cutaneous tissue  of  rabbits,  which  remained  well,  and  subsequently 
resisted 'injection  of  most  virulent  anthracic  blood. 

Intensification  of  Virus. — While  it  is  known  that  some 
chemical  substances  exert  an  attenuating  influence  on  the  viru- 
lence of  the  anthrax  bacillus,  it  has  also  been  found  that  an 
attenuated  virus  will  again  become  more  virulent  by  adding 
certain  substances.  It  must,  therefore,  be  taken  for  granted 
that  the  chemical  composition  in  which  the  bacillus  is  sus- 
pended influences  in  one  way  or  the  other  its  virulence.  It 
has  been  found,  for  instance,  that  the  addition  of  a  minute 
quantity  of  lactic  acid  to  a  fluid  containing  the  bacillus  in  an 
attenuated  form  greatly  intensifies  its  virulence  within  a  very 
short  time.  Thus,  Arloing,  Cornevin,  and  Thomas  found  that 
the  pathogenic  power  of  a  fluid  containing  these  bacilli,  to 
which  5--^  part  of  lactic  acid  has  been  added,  and  the  mixture 
allowed  to  stand  for  twenty-four  hours,  was  increased  twofold ; 
if  then  a  little  water,  containing  a  very  easily  fermentescible 
sugar  is  added  to  the  mixture,  and  another  twenty-four  hours 
allowed  to  elapse,  the  virulence  attains  its  maximum,  and  frogs 
inoculated  with  this  virus  die  in  from  twelve  to  fifteen  hours 
whereas,  when  inoculated  with  ordinary  virus  they  live  from 
forty  to  fifty  hours.  Kitt  has  repeated  and  confirmed  these 
experiments. 


PLATE    X 


Development  of  anthrax  spores.  Culture  three  days  old;  cultivated 
at  40°  C.  (104°  F.)  on  meat-peptone-agar.  Gentian- iodine.  Zeiss  j^-. 
O.  4.     Magnified  2500  diam. 

a.  Threads  free  from  spores. 

b.  Threads  with  beginning  development  of  spores. 

c.  Threads  with  perfect  development  of  spores. 
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Anthrax  Infection  in  Man,  and  Clinical  Varieties. — The 
favorite  location  for  the  development  and  growth  of  the  bacillus 
of  anthrax  in  man  and  beast  is  in  the  connective  tissue  ;  it  is, 
therefore,  immaterial  in  what  manner  the  microorganism  reaches 
this  tissue  as  localization  here  marks  the  beginning  of  the 
disease.  Buchner  ("  Ueber  Aufnahme  von  Infectionserregern 
durch  die  intacte  Lungenberfliiche,"  Verh.  des  Congress  f.  imiere 
Medicin,  1888)  has  studied  experimentally  the  entrance  of  the 
bacillus  of  anthrax  through  the  intact  surface  of  the  lung.  The 
bacillus  and  spores  were  administered  by  inhalation  in  the  shape 
of  dry  powder  and  suspended  in  steam.  On  examining  the 
bronchial  mucous  membrane  at  different  stages  under  the 
microscope  it  was  seen  that  the  spores  were  transformed  in  a 
very  short  time  into  bacilli,  and  that  the  latter,  by  their  growth, 
pushed  themselves  between  the  cells  and  into  the  capillary 
vessels.  It  was  observed  that  the  greater  the  pulmonary  irri- 
tation was,  the  more  the  passage  of  the  microbes  was  retarded. 
The  entrance  of  the  bacilli  from  the  surface  of  the  mucous 
membrane  into  the  capillary  vessels  was  seen  to  depend  on  an 
active  process.  Only  blood  bacilli,  to  which  belong  the  bacillus 
of  anthrax  and  the  spirilli  of  recurrent  fever,  possess  this  property. 
The  tubercle  bacillus  and  the  bacillus  of  glanders  are  no  blood 
bacilli,  but  even  in  infective  processes  with  these  microbes  the 
disease  can  be  produced  by  inhalation  without  primary  locali- 
zation in  the  lungs.  Entrance  of  these  microbes  into  the  blood 
without  alteration  of  the  vessel  wall  has  not  been  proved. 
Anthrax  on  the  external  surface  of  the  body  is  the  result  of 
direct  inoculation.  The  clinical  forms  vary  according  to  the 
location  of  the  disease,  its  .extent,  and  the  intensity  of  the 
infection.  Most  all  authors  follow  Bollinger's  classification, 
according  to  which  all  cases  are  brought  under  one  of  the  fol- 
lowing varieties:  i.  Anthrax  acutissimus,  or  apoplectiformis. 
2.  Acutu^ ;  and  3.  Subacutus.  The  primary  location  of  the 
disease  is  in  accordance  with  the  manner  in  which  infection  has 
taken  place.  W.  Koch  ("  Milzbrand  u.  Rauschbrand,"  Deiitsch. 
Chmirgie,  Lieferung  9)  states  that  in  animals  and  man  the 
bacillus  can  enter  the  organism  through  one  of  the  following 
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three  routes :  (a)  Through  the  skin.  (d)  Gastro-intestinal 
canal,  (c)  Respiratory  passages.  The  microbe  first  multiplies 
at  the  primary  point  of  invasion,  and  from  here  by  entering 
the  bloodvessels  it  is  conveyed  to  distant  parts  and  organs. 
The  pathologico-anatomical  conditions  vary  according  to  the 
primary  seat  of  invasion  and  the  structure  of  the  organ  the 
seat  of  the  disease.  The  first  tissue-changes  are  observed  at 
the  primary  seat  of  localization.  These  local  conditions,  car- 
buncle and  anthrax-oedema,  give  rise  to  symptoms  propor- 
tionate to  the  importance  of  the  organ  involved.  An  anthrax 
oedema  of  the  hand  or  arm  is  a  less  serious  condition  than 
when  the  same  affection  involves  the  face  or  neck.  The  local 
oedema  at  the  point  of  infection  is  caused  by  vascular  disturb- 
ances due  to  the  presence  of  the  bacilli  within  the  bloodvessels 
and  the  interstitial  inflammatory  exudation  caused  by  their 
presence.  The  local  affection  always  becomes  dangerous  when 
the  bacillus  enters  the  bloodvessels  and  gives  rise  to  general 
dissemination.  When  the  microorganism  enters  the  body 
through  the  gastro-intestinal  canal  with  the  food  or  drink,  it 
gives  rise  to  a  primary  anthrax  of  the  intestinal  canal,  which 
again  may  become  general  by  metastatic  dissemination  through 
the  systemic  circulation. 

Vierhoff  {Ueber  Anthrax  intestinalis  beim  Menschen,  Disser- 
tation, Dorpat,  1885)  has  collected  41  cases  of  anthrax  intes- 
tinalis, the  total  number  which  were  found  reported  up  to  1885, 
The  author  observed  himself  two  cases  of  secondary  intestinal 
anthrax  in  the  hospital  at  Liga. 

Cases  of  secondary  intestinal  anthrax — that  is,  localization  of 
the  bacillus  of  anthrax  in  the  mucous  membrane  of  the  intes- 
tines after  external  infection — were  known  to  the  older  authors, 
while  observations  of  primary  localization  in  the  digestive  tract 
date  only  from  the  middle  of  the  last  century. 

Of  63  cases  of  anthrax  in  man,  collected  by  Slesparewskji 
(Amer.  Journ.  Med.  Sciences,  1887),  the  disease  showed  itself 
6  times  on  the  face,  21  on  the  neck,  and  36  in  other  places. 
Various  theories  have  been  advanced  in  explanation  of  the 
immediate  cause  of  death  of  animals  and  persons  infected  with 
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Spleen  of  rabbit-anthrax. 
a.  Pulp. 
/^.  Follicle. 
'  c.  Vein. 
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anthrax.  In  the  most  virulent  form,  the  anthrax  acutissimus, 
Bollinger  believes  that  the  rapid  growth  of  the  bacillus  in  the 
blood  brings  about  a  sudden  diminution  of  oxygen  and  a  sur- 
plus of  carbonic  acid,  and  that  death  takes  place  by  a  slow 
process  of  asphyxia.  Against  this  theory  it  can  be  maintained 
that  in  the  blood  of  animals  which  have  died  of  the  acutest  form 
of  the  disease  very  few  bacilli  can  be  found;  and  further,  that 
in  the  experiments  made  by  Nencki  on  the  blood  of  rabbits 
which  had  died  of  this  form  of  anthrax  it  was  found  as  capable 
of  oxygenatioa  as  the  blood  of  healthy  animals.  The  theory 
that  death  results  from  purely  mechanical  causes  due  to  the 
presence  of  bacilli  in  great  abundance  in  the  bloodvessels  is 
likewise  not  tenable,  because  no  such  fatal  degree  of  obstruc- 
tion in  the  capillary  circulation  has  been  found  at  the  post- 
mortem examinations. 

As  a  third  hypothesis,  Bollinger  advanced  that  the  bacillus 
may  generate  a  chemical  poison  which  may  cause  death  by 
intoxication. 

In  reference  to  the  last-mentioned  cause,  Hoffa  {^Die  Natur 
des  Milzbrandgiftes,  Wiesbaden,  1886)  calls  attention  to  the 
following  three  possibilities  : 

1.  The  bacilli  of  anthrax  are  in  themselves  poisonous,  and 
with  the  increase  in  their  number  the  quantity  of  the  poison  is 
increased  in  the  same  ratio.  Against  this  supposition  the  results 
of  the  experiments  made  by  Hoffa,  himself,  furnish  the  most 
conclusive  proof  Of  a  pure  culture  of  anthrax  bacilli  he  injected 
a  large  quantity  directly  into  the  jugular  vein  of  rabbits.  The 
animals  thus  infected  showed  no  symptoms  of  acute  intoxication, 
but  died  in  the  same  manner  as  animals  infected  in  the  usual 
manner. 

2.  The  bacilli  of  anthrax  produce  a  poison  capable  of  pro- 
ducing fermentation  in  the  blood,  and  which  is  soluble  in  the 
blood.  The  fact  that  filtered  blood  of  animals  which  had  died 
of  anthrax  did  not  produce  toxic  symptoms  when  injected  into 
healthy  animals  speaks  against  this  argument. 

3.  The  bacillus  of  anthrax  separates  toxic  substances  from 
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complex  combinations  in  the  organism.  This  last  explanation 
appears,  from  analogy  of  the  views  that  are  now  entertained  of 
bacteria  and  ptomaines,  to  be  the  most  plausible,  and  he  went 
at  the  task  to  produce  such  substances  outside  of  the  animal 
body  upon  artificial  culture  media.  For  this  purpose  he 
cultivated  the  bacillus  with  the  greatest  precautions  upon 
sterilized  meat  kept  for  several  weeks  in  an  incubator  at  ^y°  C. 
(98.6°  F.).  The  chemical  product  he  attenuated  according  to 
the  methods  advised  by  Stass-Otto,  Brieger,  and  after  the  more 
recent  method  of  Fischer.  By  the  methods  of  Stass-Otto  and 
Fischer  he  succeeded  in  finding  a  substance  which  possessed  an 
alkaline  reaction,  and  which  produced  toxic  effects  in  animals. 
A  strictly  pure  article  and  an  accurate  chemical  description  of 
it  could  not  be  obtained  on  account  of  the  smallness  of  the 
quantity  which  could  be  produced.  By  Brieger's  method,  culti- 
vations upon  sterilized  yolk  of  Qgg  diluted  with  sterilized  water, 
it  was  found  impossible  to  obtain  a  toxic  substance. 

The  substance  produced  by  Stass-Otto's  method  was  used  in 
experimenting  on  frogs,  mice,  guinea-pigs,  and  rabbits,  and  that 
obtained  by  Brieger's  method  on  guinea-pigs  and  rabbits,  and 
both  of  them  produced  symptoms  of  intoxication.  After  a  short 
period  of  intoxication  with  increased  action  of  the  heart  and 
accelerated  respiration  the  animals  became  somnolent,  respira- 
tions deep,  slow,  and  irregular,  assisted  by  the  action  of  all 
accessory  muscles  of  respiration  ;  pupils  dilated ;  temperature 
below  normal ;  diarrhoea;  feces  bloody  ;  speedy  death.  At  the 
necropsy  the  heart  was  found  contracted,  the  blood  was  of  a 
dark  color,  and  ecchymoses  of  the  pericardium  and  peritoneum 
existed; — there  were  no  microorganisms  in  the  blood  ;  no  such 
toxic  substance  could  be  produced,  from  sterilized  meat  alone. 
These  experiments  leave  but  little  doubt  that  the  fatal  termina- 
tion in  cases  of  anthrax  is  due  to  the  presence  of  ptomaines 
which  are  formed  in  the  body  in  consequence  of  the  action  of 
the  bacilli  upon  certain  complex  combinations  in  the  organism. 
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XVIII.  Glanders  {Malleus  Jmmidus). 

Although  glanders  in  man  is  a  rare  affection,  it  presents  from 
a  bacteriological  study  so  many  points  of  interest  that  it  merits 
more  than  a  passing  notice.  It  is  one  of  the  infectious  diseases 
of  which  the  microbic  cause  is  now  thoroughly  understood. 

History. — That  glanders  in  man  occurred  as  an  infection 
from  animals  has  been  known  for  a  long  time.  Its  contagious- 
ness among  horses  was  asserted  by  Solleysel  in  the  seventeenth 
century.  Rindfleisch  believed  that  he  saw  vibriones  in  the 
granular  contents  of  glanderous  abscesses.  Klebs  detected  in 
cultures  of  pus  taken  from  animals  suffering  from  this  disease 
small  rods  and  granules,  but  further  cultivations  and  inocu- 
lations in  rabbits  failed.  The  presence  of  minute  organisms 
in  cases  of  glanders  was  pointed  out  by  MM.  Christatt  and 
Kiener,  in  1868,  and  their  observations  were  corroborated  by 
MM.  Bouchard,  Capitan,  and  Charrin,  who  have  found  the 
organisms  not  only  in  parts  exposed  to  the  air,  such  as  nasal 
ulcerations  and  pulmonary  abscesses,  but  also  in  parts  which 
are  not  so  exposed,  such  as  the  spleen,  liver,  and  lymphatic 
glands. 

Chaveau  {Comptes  rendus,  t.  Ixvii.,  No.  14)  demonstrated  by 
his  experiments  that  the  virus  of  glanders  was  fixed  to  small 
solid  particles,  as  he  found  the  sediment  which  formed  after 
diluting  pus  with  water  active.  This  discovery  marked  an 
advance  in  the  knowledge  of  the  physical  nature  of  the  virus. 
LofHer  and  Schiitz  are  the  discoverers  of  the  bacillus  of  glanders 
in  horses.  In  1882  they  made  a  preliminary  report  of  their 
researches  {Deutsche  med.  WochenscJirift,  1882,  No.  52).  In 
1886  Loffler  published  his  elaborate  monograph  on  this  subject 
("Die  Aetiologie  der  ^o\ik\2.nV\\€\'i"  Arbeitai  aus  dein  Kaiser 
licJien  Gesundlieitsamte  zu  Berlin,  B.  i,  pp.  141-199).  Soon  after 
Loffler's  first  paper  appeared,  Bouchard,  Capitan,  and  Charrin 
published  almost  simultaneously  the  results  of  their  researches 
and  observations;  but  it  appears  from  Loffler's  second  paper 
that  none   of  them  had  been  able  to  produce  a  pure  culture. 
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Kitt  and  Weichselbaum  were  the  first  who,  by  their  own  labor, 
were  able  to  corroborate  the  correctness  of  Loffler's  discovery  ; 
the  former  by  his  observations  and  experiments  on  animals,  the 
latter  by  a  case  of  glanders  in  the  human  subject  that  came 
under  his  observation. 

Description  of  Bacillus  Mallei. — According  to  Loffler, 
the  bacillus  of  glanders  appears  as  a  small  rod  which  is  some- 
what shorter  and  thicker  than  the  tubercle  bacillus;  its  length 
varies  but  little,  and  corresponds  to  about  two-thirds  of  the 
diameter  of  a  red  blood-corpuscle  ;  the  thickness  varies  between 
one-fifth  and  one-eighth  of  its  length.  These  bacilli  are  either 
straight  or  somewhat  curved  and  rounded  at  their  ends.  Usually 
they  are  found  in  pairs  in  a  parallel  direction  held  together  by 
a  delicate  unstained  substance.  Examined  in  a  drop  of  fluid 
they  showed  active  molecular  movements.  Spontaneous  move- 
ments could  not  be  observed  by  Loffler.  The  colorless  and 
sometimes  even  somewhat  dilated  portions  of  the  stained  bacillus 
are  not  spores,  but,  as  Loffler  affirms,  are  indications  of  com- 
mencing death  of  the  microbe.  Loffler  found  that  dry  bacilli 
occasionally  could  be  made  to  grow  after  three  months,  but  in 
most  instances,  after  a  few  weeks,  they  could  no  longer  be 
cultivated,  which  fact  speaks  against  the  existence  of  spores. 
Lundgren  saw  the  bacilli  in  an  agar-agar  culture  multiply  by 
segmentation. 

Staining. — The  manner  of  staining  of  the  bacilli  of  glanders 
is  characteristic,  as  when  they  are  treated  by  basic  and  acid 
aniline  dyes  no  effect  is  produced. 

Method  of  Sckutz.  The  sections  are  placed  for  twenty-four 
hours  in  the  following  mixture:  Potash  solution  (i  in  10,000), 
concentrated  alcohol,  methylene-blue  solution,  equal  parts. 
Wash  the  sections  in  a  watch-glass  with  water  acidulated  with 
four  drops  of  acetic  acid.  Transfer  for  five  minutes  to  fifty  per 
cent,  alcohol,  clarify  in  clove-oil,  and  mount  in  Canada  balsam, 

Loffler  s  method.  Sections  are  immersed  for  a  few  minutes  in 
a  solution  of  potash  i  to  10,000,  then  for  a  few  minutes  in  an 
alkaline  solution  of  methyl-blue,  after  which  they  are  decolorized 
with  a  solution  of  tropaeolin  in  acetic  acid,  or,  what  is  still  better, 
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in  a  fluid  composed  of  ten  cubic  centimetres  of  distilled  water, 
two  drops  of  sulphuric  acid,  and  one  drop  of  a  five  per  cent, 
solution  of  oxalic  acid. 

Cultivation. — When  cultivated  on  solid  sterilized  blood 
serum  at  a  temperature  of  38°  C.  (100.4°  F.),  the  growth  appears 
in  the  form  of  minute  transparent  drops,  consisting  entirely  of 
the  characteristic  bacilli. 

Potato  cultures,  according  to  Loffler,  form  in  three  days  a 
uniform  amber-yellow  layer  which,  about  the  sixth  to  eighth 
day,  assumes  a  reddish  hue,  resembling  the  color  of  oxide  of 
copper,  which  is  not  easily  mistaken  for  any  other  culture  upon 
the  same  soil.  Upon  this  soil  the  bacilli  were  cultivated  through 
twelve  generations,  and  the  cultures  retained  their  activity  for  a 
year ;  whether  the  bacillus  was  capable  of  cultivation  after  this 
time  is  not  mentioned  The  temperature  at  which  cultures  could 
be  made  to  grow  varied  from  30°  to  40°  C.  (86°  to  104°  F.). 

Kranzfeld  succeeded  best  with  a  nutrient  medium  composed 
of  meat-peptone,  glycerine,  agar-agar.  The  bacillus  is  destroyed 
by  exposure  for  ten  minutes  to  a  temperature  of  55°  0.(131°  F.). 
A  three  per  cent,  solution  of  carbolic  acid,  a  one  per  cent,  solu- 
tion of  permanganate  of  potash,  or  a  i  :  5000  solution  of  corro- 
sive sublimate  destroys  the  bacilli  with  certainty.  Lundgren 
succeeded  in  obtaining  an  active  culture  in  bouillon. 

Inoculation  Experiments. — Kitt  ("  Der  Rauschbrand,  Zu- 
sammenfassende  Skizze  iiber  den  gegenwartigen  Stand  der  Lite- 
ratur  und  Pathologic,"  Centralblatt  fur  Bacteriologie  und  Parasi- 
tenkimde,  Bd.  i.  p.  722,  1887)  mentions  the  following  animals 
susceptible  of  inoculation  with  the  virus  of  glanders  :  cattle, 
sheep,  goats,  guinea-pigs.  The  horse,  ass,  and  white  rat  are 
only  susceptible  to  local  infection,  the  animals  recovering  com- 
pletely and  permanently  after  a  few  days.  Pigs,  dogs,  cats, 
rabbits,  the  common  rat,  ducks,  and  chickens  possess  great  im- 
munity; the  inoculations  at  best  produce  only  a  slight  local 
reaction.  Loffler  made  his  first  experiments  on  guinea-pigs 
and  the  field  mouse.  In  the  guinea-pigs  he  observed,  three  to 
five  days  after  subcutaneous  injection  of  a  pure  culture,  an  ulcer 
at  the   point  of  inoculation,  and   at  the   end  of  the  first  week 
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swelling  of  the  nearest  lymphatic  glands  in  a  state  of  purulent 
softening.  At  this  stage  of  the  disease  the  process  often  came 
to  a  standstill  and  the  animals  recovered.  In  many  animals  the 
disease  progressed  quite  rapidly  to  a  fatal  termination.  Ab- 
scesses were  frequently  found  in  the  testicle  and  the  epididymis 
in  the  male,  and  in  the  breast  and  external  genital  organs  of  the 
female.  The  face,  nasal  cavity,  and  ankle-joint  were  also  fre- 
quent locations  for  ulcerative  processes.  If  the  disease  proved 
fatal,  death  usually  occurred  three  or  four  weeks  after  the  inocu- 
lation. At  the  post-mortem,  aside  of  the  affections  which  have 
been  enumerated,  nodules  were  found  in  the  spleen,  lungs,  and 
often  also  in  the  liver.  Field  mice  proved  a  great  deal  more 
susceptible  to  the  virus  of  glanders  than  guinea-pigs,  as  they 
usually  died  three  or  four  days  after  inoculation.  The  post- 
mortem in  these  animals  showed  at  the  point  of  inoculation  an 
infiltration  from  which  swollen  lymphatic  vessels  led  to  the 
nearest  lymphatic  glands.  In  the  spleen  and  liver,  which  were 
always  greatly  enlarged,  numerous  small  nodules  were  found, 
while  the  remaining  internal  organs  presented  a  normal  appear- 
ance. Glanders  in  guinea-pigs  and  field  mice  presents  a  series 
of  pathological  changes  which  cannot  be  mistaken  for  any  other 
affection.  The  bacilli  of  glanders  in  the  different  organs  can  be 
detected  most  readily  in  recent  specimens.  In  the  blood  bacilli 
were  found  only  in  very  acute  cases,  a  circumstance  which  ex- 
plains why  so  many  inoculations  v/ith  the  blood  of  glanderous 
horses  proved  unsuccessful. 

Lundgren  ("Forsok  till  remodling  af  rots-mikroben,"  Hygiea, 
Bd.  49,  Heft  2,  S.  91)  took  a  nodule  from  the  lungs  of  a  horse 
which  had  died  of  glanders  and  implanted  fragments  of  it  under 
the  skin  of  rabbits.  The  animals  died  about  the  nineteenth  day 
after  the  inoculation,  and  the  necropsy  revealed  induration  and 
small  abscesses  at  the  point  of  infection,  and  small  yellow 
nodules  in  the  spleen,  liver,  lungs,  testicles,  and  mucous  mem- 
brane of  the  nose.  These  tissues  stained  with  methyl-blue 
showed  the  bacilli  of  glanders.  Implantations  of  spleen  tissue 
into  other  rabbits  fixed  the  period  of  incubation  at  from  eleven 
to  twelve  days. 
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Kranzfeld  ("  Zur  Kenntniss  des  Rotz-bacillus,"  Centralblatt 
fnr  Bactcriologie  iind  Pavasitenkiinde,  Bd.  xi.,  No.  lo)  has  recently- 
published  the  results  which  he  obtained  by  inoculations  with 
the  virus  of  glanders  in  an  animal  which  had  not  hitherto  been 
subjected  to  experimentation  of  this  kind.  He  procured  a  pure 
culture  from  a  nodule  of  a  man  who  had  died  of  glanders  after  a 
brief  illness.  Inoculations  were  made  in  a  small  rodent  which 
is  very  numerous  in  the  southern  part  of  Russia,  the  spermo- 
philus  guttatus.  The  course  of  the  disease  in  this  animal  was 
almost  the  same  as  in  the  field  mice  which  were  used  by  Loffler. 
Of  twenty-eight  animals  infected  with  different  cultures,  sixteen 
died  on  the  fourth  day,  nine  on  the  fifth,  two  on  the  seventh,  and 
one  on  the  tenth.  The  post-mortem  appearances  were  always 
characteristic :  a  greenish-gray  infiltration  at  the  point  of  inocu- 
lation, and  a  number  of  nodules  in  the  spleen,  in  one  animal  also 
very  small,  white  nodules  in  the  liver.  Cultivations  from  these 
nodules  yielded  a  pure  growth  of  the  bacillus  of  glanders. 

If  an  animal  is  infected  by  the  direct  injection  of  a  pure  culture 
into  a  vein,  no  serious  symptoms  are  produced,  but  if  soon 
thereafter  one  or  more  muscles  are  injured  subcutaneously,  the 
microbes  escape  through  the  lacerated  vessels  and  localize  at 
the  seat  of  injury  and  produce  a  grave  form  of  the  disease.  It 
has  been  found  by  experiment  that  the  further  from  the  trunk 
prophylactic  inoculations  are  made  the  less  intense  is  the 
local  reaction.  When  an  animal  is  inoculated  at  a  distance 
from  the  trunk  and  shows  no  general  symptoms,  a  subcutane- 
ous injury  of  any  portion  of  the  trunk  will  furnish  conditions  for 
a  local  form  of  infection. 

Glanders  in  Man. — The  ,  virus  of  glanders  can  only  find 
entrance  into  the  organism  through  a  wounded  surface.  Whether 
infection  may  not  also  take  place  through  the  alimentary  canal 
has  so  far  not  been  definitely  ascertained.  It  is  certain  that  the 
disease  cannot  be  contracted  by  eating  boiled  or  fried  meat  of 
animals  affected  with  glanders.  Infection  through  the  respira- 
tory organs  is  possible,  as  cases  have  been  reported  in  which  the 
lungs  were   the  primary  and   only  seat  of  the   disease.      The 
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disease  can  also  be  transmitted  from  the  mother  to  the  foetus 
in  utero. 

When  man  is  the  subject  of  glanders  bacilli  are  found  more 
constantly  in  the  blood  than  in  animals.  In  the  case  described 
by  Weichselbaum  numerous  bacilli  could  be  seen  in  the  blood. 
In  this  case  a  thrombus  was  found  in  one  of  the  large  menin- 
geal veins  which  contained  numerous  bacilli,  and  which  un- 
doubtedly was  oneof  the  sources  of  the  bacilli  in  the  circulation. 
In  man  the  nasal  mucous  membrane  is  not  as  frequently  affected 
as  in  animals,  although  Bollinger  has  shown  that  in  horses  the 
nasal  cavity  is  not  always  affected,  and  that  it  may  present  a 
normal  condition  even  when  the  larynx  and  lungs  are  seriously 
affected.  Muscular  abscesses  which  may  simulate  rheumatism, 
are  a  frequent  occurrence,  especially  in  the  chronic  form  of  the 
disease. 

A  Russian  medical  paper  of  recent  date  {British  Medical 
Journal,  June  Ii,  1888)  states  that  a  young  soldier,  who  had 
been  a  waggoner  before  his  admission  into  the  army,  was 
received  into  the  military  hospital  suffering  from  two  foul  ulcers 
on  the  hard  palate,  which  had  perforated  the  nasal  fossa  and 
destroyed  the  inferior  turbinated  bones.  Three  weeks  later  a 
swelling  appeared  over  the  eyebrow;  a  fortnight  afterward  he 
complained  of  pain  on  the  inner  side  of  the  left  knee  around 
the  internal  tuberosity  of  the  tibia.  Then  purulent  discharge 
occurred  from  the  left  ear,  and  an  abscess  on  the  back  of  the 
right  hand  which  appeared  as  a  deep  purple  tubercle,  with  a 
hard  circumference,  and  sunken  toward  the  centre ;  purulent 
discharge  oozed  from  the  surface.  At  first,  for  a  short  time 
after  admission,  the  temperature  varied,  rising  of  an  evening  to 
103°  or  104°;  later  on,  it  fell  to  normal.  The  disease  was 
mistaken  for  syphilis,  and  iodide  of  potassium  was  given  without 
the  least  benefit.  About  ten  'weeks  after  admission  he  was  in 
better  health  and  left  the  hospital,  receiving  his  discharge  from 
the  army.  Within  a  few  weeks  he  returned  with  extension  of 
ulceration  of  the  hard  palate ;  the  uvula  was  destroyed.  The 
characteristic  tubercles,  the  "farcy  buds,"  appeared  in  the  face, 
the  metastatic  abscess  on  the  back  of  the  hand  remained.     The 
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patient  ultimately  died  of  exhaustion.  Before  death  some  of 
the  tubercles  were  extirpated;  they  were  found  to  contain 
microorganisms  resembling  the  glanders  bacillus  of  Loffler 
and  Schiitz. 

Swelling  of  the  testicles  has  also  been  frequently  observed. 
In  other  cases  acute  or  chronic  pulmonary  affections  which  may 
simulate  pneumonia  or  tuberculosis  are  the  most  important 
clinical  features.  If  the  disease  attacks  the  nasal  cavity,  the 
mucous  membrane  presents  hard  nodules,  and  a  copious  dis- 
charge from  the  nose  is  present. 

Ktittner  reports  a  number  of  cases  in  which  the  skin  was  the 
seat  of  numerous  points  of  suppuration  in  the  form  of  pustules 
or  more  diffuse  purulent  processes.  The  pus  found  in  glanders 
is  grayish-red,  and  quite  tenacious  in  recent  lesions,  but  when 
suppuration  continues  it  assumes  the  characters  of  ordinary  pus. 
An  acute  and  a  chronic  form  of  glanders  have  been  described,  a 
classification  which  is  accepted  by  Bollinger.  The  bacillus  of 
glanders,  after  localization  in  the  organism,  produces  rapid 
tissue-changes  which  at  first  consist  in  the  formation  of  granu- 
lation tissue,  which,  when  it  becomes  saturated  with  the 
ptomaines  of  the  bacilli,  undergoes  transformation  into  pus,  a 
stage  of  the  disease  which  is  indicated  by  the  formation  of 
abscesses  wherever  localization  has  taken  place,  either  by  direct 
infection,  secondary  infection  by  regional  diffusion  through  the 
lymphatic  vessels,  or  by  metastasis  through  the  systemic  circula- 
tion. The  nodules  in  internal  organs  are  indications  that  general 
infection  has  taken  place  by  embolism. 

In  cases  in  which  no  positive  diagnosis  can  be  made  from  a 
clinical  aspect  it  becomes  necessary  to  resort  to  cultivation  and 
inoculation  experiments. 

XIX.  Actinomycosis  Hominis. 

Although  the  parasite  which  is  the  direct  cause  of  this  disease 
is  not,  properly  speaking,  a  microorganism,  as  its  presence  in 
some  cases  can  be  detected  by  the  naked  eye,  I  shall  include  it 
in  the  list  of  surgical  diseases  due  to  the  presence  of  microbes. 
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as  it  requires  the  aid  of  the  microscope  to  make  a  positive  dif- 
ferential diagnosis  between  this  and  other  chronic  infectious  dis- 
eases characterized  by  the  presence  of  granulation  tissue. 

History. — The  disease  as  occurring  in  cattle  was  first  de- 
scribed by  Bollinger  ("  Ueber  eine  neue  Pilzkrankheit  beim 
Rinde,"  Centvalblatt  fur  die  medicinischen  Wissenscliaftcn,  No. 
27,  1877)  in  1877,  as  a  condition  in  which  sarcoma-like  tumors 
were  met  with,  associated  with  a  peculiar  growth  which,  from 
its  structure,  was  named  Strahlenpilz  (ray-fungus),  or  actino- 
myces.  James  Israel  ("  Neue  Beobachtungen  auf  dem  Gebiete 
■der  Mykosen  des  Menschen,"  Virclioivs  Archiv,  Bd.  74,  1878) 
was  the  first  to  recognize  the  disease  in  man,  but  it  was  not 
generally  understood  until  the  appearance  of  the  classical  work 
of  Ponfick  (Die  Aktinomykose  des  McnscJien,  Berlin,  1882)  in  1882. 
Numerous  articles  on  this  subject  have  since  appeared  in  the 
current  medical  literature,  so  that  Partsch  during  the  present 
year  brings  at  the  end  of  his  monograph  ("  Die  Aktinomykose 
des  Menschen  von  klinischem  Standpunkte  besprochen,"  Samm- 
liing  klinisclier  Vortrdge,  Nos.  306  and  307,  1888)  seventy-five 
references  with  a  supplemental  list  containing  thirty -three 
names  furnished  by  Schuchardt.  Since  the  publication  of 
Israel's  case  numerous  cases  have  been  reported  by  different 
observers  representing  Germany,  England,  Belgium,  Switzer- 
land, Russia,  Austria,  and  America,  so  that  Partsch,  in  the 
work  referred  to  above,  estimates  the  whole  number  at  not  less 
than  one  hundred. 

While  most  of  the  articles  in  medical  journals  contain  only  a 
description  of  isolated  cases,  it  appears  to  have  been  the  good 
fortune  of  some  of  the  writers  on  this  subject  to  meet  with  a 
number  of  cases  in  a  comparatively  short  time.  Thus  Hochen- 
^Sg  ("  Zur  Kausistic  der  Aktinonlykose  des  Menschen," 
Wiener  med.  Presse,  Nos.  16  and  18,  1887)  reports  in  his  paper 
seven  cases,  and  Moosbriigger  ("  Ueber  die  Aktinomykose  des 
Menschen,"  Brims  Beitrdge  ziir  klinisclien  CJiiriirgie,  Bd.  ii. 
Heft  2,  S.  339,  Tubingen,  1886)  has  increased  the  statistics  by 
ten  well-authenticated  and  carefully  recorded  cases.  At  the 
last  meeting  of  the  Versammlung  Deutscher  Naturforscher  und 
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Aerzte,  Rotter  stated  that   he   observed   thirteen  cases   in  two 
years. 

Description  of  Fungus. — Bollinger  described  as  peculiar  to 
this  disease  certain  yellowish  bodies,  visible  to  the  naked  eye, 
which  were  always  found  in  the  pus  of  abscesses  and  in  the 
middle  of  the  tumors.  Microscopically  they  were  found  to 
consist  of  threads  similar  to  the  ordinary  mycelium,  which  ter- 
minated in  bulbous  ends.  The  threads  radiate  from  the  centre, 
and  their  clubbed  extremities  impart  to  the  fungus  the  char- 
acteristic ray-like  appearance.  Sometimes  but  one  of  these 
bulbs  is  connected  with  a  thread,  at  other  times  there  may  be 
several.  In  man  the  actinomyces  occurs  as  small  globular 
masses,  commonly  about  the  size  of  a  millet-seed,  usually  of  a 
pale  yellow  color,  but  at  times  white,  brown,  green,  or  speckled, 
the  color  being  influenced  by  age  and  the  consecutive  patholog- 
ical conditions  by  which  it  may  be  surrounded.  In  man  the 
clubbed  bodies  are  commonly  absent,  and  the  growth  consists 
of  the  radiating  filaments  alone.  The  rays,  when  immersed  in 
water  or  in  a  weak  solution  of  chloride  of  sodium,  become 
enormously  swollen  and  lose  their  shape,  while  they  effectually 
resist  the  action  of  acids,  ether,  and  chloroform.  For  staining 
actinomyces  Weigert  uses  Wedl's  orseille,  Marchand  eosin, 
Dunker  and  Magnussen  cochineal-red,  Moosbriigger  haema- 
toxylon-alum,  and  Partsch,  in  section-staining,  has  had  the  best 
results  with  Gram's  method.  Recently  Babes  has  made  beauti- 
ful dry  preparations  by  using  a  two  per  cent,  solution  of  safranin 
in  aniline  oil,  followed  by  treatment  with  iodide  of  potassium. 
O.  Israel  ("Ueber  Doppelfarbung  mit  Orcein,"  Virchouu  s  Archiv , 
Bd.  105,  S.  169)  has  found, that  a  solution  of  orcein  in  acetic  acid 
stains  the  rays  a  Bordeaux-red,  while  the  filaments,  if  decolori- 
zation  is  not  carried  too  far,  present  a  blue  tinge.  Baranski 
{Deutsche  nied.  Wochenschrift,  1887)  uses  picrocarmine  for  stain- 
ing fresh  preparations  of  actinomyces  bovis.  A  small  amount 
of  the  contents  of  a  yellow  nodule,  or  pus  from  the  part,  is 
spread  in  a  thin  layer  on  a  cover- glass,  and  dried  in  the  air. 
The  cover  is  then  passed  three  times  through  the  flame  of  an 
alcohol  lamp,  care  being  taken  not  to  overheat  the  preparation. 
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It  is  then  floated  in  the  picrocarmine  solution,  or  a  few  drops  of 
the  staining  fluid  are  placed  on  the  cover.  The  staining  is 
finished  in  two  or  three  minutes.  The  cover  is  then  carefully 
washed  by  agitating  it  in  distilled  water  and  alcohol,  and  exam- 
ined in  water  and  glycerine.  The  fungus  takes  a  yellow  color, 
while  the  remaining  structure  appears  red.  As  regards  the 
history  of  the  parasite  outside  the  body,  as  yet  only  a  few  facts 
are  known.  It  is  found  in  pig's  meat  and  is  peculiarly  suscept- 
ible to  outside  influences.  It  cannot  be  cultivated  in  pure  water 
or  one-half  per  cent,  solution  of  salt,  such  as  is  usually  employed 
for  similar  forms,  as  in  these  elements  the  fungi  swell  up  and 
assume  fantastic  shapes.  Virchow  found  them  as  small  cal- 
careous concretions  in  the  muscle  fibres  of  the  pig,  and  consid- 
ered their  flesh  highly  dangerous  food,  unless  well  cooked. 

Cultivation  Experiments. — It  has  been  found  extremely 
difficult  to  cultivate  the  actinomyces,  probably  on  account  of 
the  usual  culture  media  not  being  well  adapted  for  its  growth. 
The  first  successful  experiments  were  made  by  Bostrom  {jfahres- 
bericht  'iiber  Pathologische  Anatomie,  Baumgarten,  1886),  of  Gies- 
sen,  upon  plates  of  blood  serum  and  agar-agar,  the  fungus 
attaining  its  maturity  in  five  or  six  days,  when  it  presented  the 
typical  appearances  of  actinomyces  as  found  in  man.  O.  Israel 
("  Ueber  die  Cultivirbarkheit  des  Actinomyces,"  Virchow's 
Archiv,  B.  95,  Heft  i)  cultivated  the  fungus  successfully  upon 
coagulated  blood  serum.  The  culture  grows  very  slowly,  and 
the  fungus  often  undergoes  calcification.  He  made  the  obser- 
vation that  water,  glycerine,  blood  serum,  and  weak  saline 
solutions  seriously  impair  the  vitality  of  the  fungus,  and  be- 
lieves that  the  effect  of  these  agents  on  the  actinomyces 
explains  the  failure  of  previous  culture  and  inoculation  experi- 
ments. Coagulated  blood  serum  is  fhe  only  medium  upon 
which  the  fungus  has  been  successfully  cultivated.  If  evapo- 
ration is  prevented,  a  thin  velvety  layer  forms  on  the  surface 
of  the  blood  serum  in  about  eight  weeks,  in  the  vicinity  of 
which,  not  before  the  expiration  of  fourteen  days,  cell  nodules 
appear  more  in  a  downward  direction  than  on  the  sides  of  the 
inoculation   puncture.     From   the   tenth  to  the  fourteenth  day 
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numerous  spores  are  produced,  and  a  thick  wall  of  club-shaped 
mycelia  in  typical  centrifugal  arrangement. 

Inoculation  Experiments. — James  Israel  ("  Erfolgreiche 
Uebertragung  der  Aktinomykose  des  Menschen  auf  das  Kanin- 
chen,"  Centralblatt  fur  die  med.  Wissenschaften,  1883,  No.  27) 
was  successful  in  inoculating  a  rabbit  from  man  by  introducing 
a  mass  of  granulation  tissue  into  the  peritoneal  cavity,  and 
Ponfick  produced  the  disease  in  calves  by  implantation  of  a 
portion  of  the  granulation  mass  into  the  subcutaneous  tissue, 
the  abdominal  cavity,  or  into  veins.  'Kotier  {Centralblatt  f.  Bac- 
teriologie  und  Parasitenku7tde,  B.  Hi.  No.  14,  1888)  experimented 
on  calves,  pigs,  dogs,  guinea-pigs,  and  rabbits,  and  in  only  one 
instance,  a  rabbit,  did  he  succeed  in  reproducing  the  disease. 
In  this  instance  a  piece  of  granulation  tissue,  the  size  of  a  bean, 
was  inserted  into  the  peritoneal  cavity,  and  the  animal,  having 
manifested  no  symptoms  of  disease,  was  killed  six  months  after 
the  inoculation.  On  opening  the  abdominal  cavity  about  twenty 
nodules,  varying  in  size  from  the  head  of  a  pin  to  a  hazelnut 
were  found  distributed  over  a  considerable  surface,  each  of 
them  showing  the  typical  histological  structure  of  actinomy- 
cosis. The  transplanted  piece  of  tissue  was  found  perfectly 
encapsulated  in  one  of  the  nodules  the  size  of  a  bean.  As  the 
fungus  was  found  in  all  the  nodules  it  is  only  reasonable  to 
conclude  that  the  disease  spread  from  the  original  depot  by 
migration  of  some  of  the  new  fungi,  which,  at  their  points  of 
localization,  established  independent  centres  of  infection  and 
tissue  proliferation.  While  the  actinomyces  in  the  new  nodules 
presented  a  perfect  structure,  and  could  be  readily  stained,  the 
transplanted  fungus  in  the  graft  had  lost  its  structure,  and 
could  no  longer  be  stained. 

Sources  of  Infection. — As  the  actinomyces  found  in  man 
and  beast  resemble  each  other  morphologically,  and  in  their 
effect  on  the  tissues,  as  well  as  in  their  reaction  to  chemical 
substances,  it  is  evident  that  the  etiology  of  the  disease  is 
similar  in  both  of  them.  The  fungus  has  never  been  found 
outside  of  the  body.  Israel  is  of  the  opinion  that  both  man 
and  animals  are  infected  from  the  same  source,  such  as  vege- 
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tables  or  water.  Jensen  {Tidskrift  f.  Veterindr.,  B.  xiii.  1883) 
traced  an  epidemic  in  Seeland  to  the  eating  of  rye  grown  on 
land  recently  reclaimed  from  the  sea  ;  and  Johne  discovered  a 
fungus  closely  resembling  the  actinomyces  in  grains  of  rye 
stuck  in  the  tonsils  of  pigs.  That  the  ears  of  barley  or  rye  are 
sometimes  the  carriers  of  the  contagium  is  well  illustrated  by 
the  case  reported  by  Soltmann  ("  Ueber  Aetiologie  und  Aus- 
breitungsbezirk  der  Aktinomykose,"  Jahrbiich  f.  Kinderheil- 
kunde,  B.  xxiv.  p.  129).  The  patient  was  a  boy,  who  had  swal- 
lowed an  ear  of  barley.  The  foreign  body  lodged  in  the 
pharynx,  where  it  gave  rise  to  difficulty  in  deglutition ;  after- 
ward it  perforated  the  pharyngeal  wall,  an  accident  which  was 
attended  by  hemorrhage  ;  and  later  an  actinomycotic  phlegmon 
developed,  which  spread  rapidly,  and  finally  opened  below  the 
scapula.  Through  this  opening  the  foreign  body  was  extracted. 
Piana  (Virchow's  u.  Hirsch's  Jahresbericlit,  1887,  B.  i.  p.  293) 
examined  the  tongue  of  a  cow  suffering  from  a  circumscribed 
actinomycosis,  in  which  the  disease  could  be  traced  to  a  similar 
origin — perforation  of  the  tissues  and  infection  by  a  sharp 
beard  of  the  ear  of  barley.  Actinomycosis  has  as  yet  only 
been  found  amongst  herbivorous  and  omnivorous  animals,  in- 
cluding man,  and  the  frequent  location  of  the  primary  swelling 
in  the  mouth  seems  to  indicate  that  the  fungus  gains  entrance 
with  food. 

Effect  of  Actinomyces  on  the  Tissues. — As  to  the  manner 
in  which  the  fungus  exerts  its  pathogenic  action  much  yet 
remains  to  be  ascertained.  The  most  striking  effect  is  the 
transformation  of  mature  connective  tissue  into  embryonal  or 
granulation  tissue.  The  product  of  inflammation  around  each 
fungus  consists  of  granulation  tissue,  which  resembles  tubercle 
tissue.  At  first  the  cells  are  round,  at  a  later  stage  of  the 
inflammation  epithelioid  and  giant  cells  are  formed  immediately 
around  the  fungus.  As  the  disease  is  almost  always  attended 
by  suppuration  at  some  time  during  its  course,  it  has  been 
customary  to  ascribe  to  the  actinomyces  pyogenic  properties. 
Israel  has  always  held  that  the  actinomyces  is  a  pus-producing 
fungus,  in  opposition  to   Ponfick  and  some  other  pathologists,. 
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who  claim  that  when  suppuration  takes  place  it  is  the  result  of 
a  secondary  infection  with  pus  microbes.  As  cases  of  actino- 
mycosis have  been  reported  which  remained  stationary  in  the 
granulation  stage  for  an  indefinite  time  without  suppuration 
taking  place,  and  pus  microbes  have  been  cultivated  from  the 
pus  of  actinomycotic  abscesses,  it  appears  more  than  probable 
that  suppuration  occurred  independently  of  the  presence  of  the 
fungus,  and  was  produced  by  the  specific  action  of  pus  microbes 
on  the  granulation  tissue.  Firket  {Revue  de  Medccin,  1 884)  asserts 
that  the  actinomyces  does  not  appear  to  produce  "  coagulation- 
necrosis,"  but  from  a  study  of  the  earliest  formed  colonies  he 
finds  that  the  first  effect  of  the  fungus  is  to  induce  cellular 
hyperplasia.  It  is  as  if  the  tissue  elements  resented  the  intru- 
sion of  the  parasite,  which,  however,  mostly  gains  the  upper 
hand,  so  that  the  result  is  the  formation  of  granulation  tissue, 
and,  later,  abscesses  that  characterize  the  disease.  As  a  rule, 
it  may  be  stated  that  the  earlier  suppuration  takes  place  the 
more  rapid  the  spread  of  the  disease  and  the  graver  the  prog- 
nosis, while  the  absence  of  suppuration  indicates  comparative 
benignancy,  and  points  in  the  direction  of  a  more  chronic  form 
of  the  affection.  The  localized  chronic  form  of  actinomycosis 
resembles  in  its  clinical  features  and  its  anatomical  locations 
more  closely  sarcoma  than  any  other  affection.  In  such  cases 
it  would  be  difficult,  if  not  impossible,  in  the  absence  of  the 
specific  fungus  to  make  a  differential  diagnosis  between  it  and 
round-celled  sarcoma,  even  by  a  most  careful  microscopical 
examination  as  the  histological  structure  of  both  is  almost 
identical. 

Clinical  History. — Usually  the  disease  follows  quite  a 
chronic  course  and  the  swelling  at  the  seat  of  primary  localiza- 
tion resembles  in  its  clinical  history  more  a  tumor  than  an 
inflammatory  swelling.  The  extension  of  the  morbid  process 
takes  place  by  diffusion  of  the  actinomyces  in  loco,  in  preference 
along  the  loose  connective-tissue  spaces,  each  fungus  constitut- 
ing a  nucleus  for  a  nodule  of  granulation  tissue.  By  confluence 
of  many  such  nodules  the  inflammatory  swelling  often  attains  a 
very  large  size,  and  when  suppuration  occurs  in  the  interior  the 
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further  history  is  that  of  abscess.  Diffusion  never  takes  place 
along  the  course  of  lymphatic  vessels  and  glands.  When  these 
structures  are  affected  in  the  course  of  the  disease,  they  indicate 
that  secondary  infection  has  taken  place.  In  some  instances 
the  disease  pursues  such  a  rapid  course  that  it  may  be  mistaken 
for  an  acute  phlegmonous  inflammation,  osteomyelitis,  or,  when 
diffused  over  a  large  surface  of  the  body,  for  syphilis.  A  good 
illustration  of  the  former  class  is  furnished  by  the  case  reported 
by  Kapper  ("  Ein  Fall  von  acuter  Aktinomykose,"  Wiener  nied. 
Presse,  No.  3,  1887).  A  soldier,  twenty-two  years  of  age,  became 
suddenly  ill  with  febrile  symptoms  and  a  rapidly  increasing 
swelling  of  the  lower  jaw.  An  early  incision  was  made  and 
liberated  a  large  quantity  of  pus,  which,  on  microscopical  ex- 
amination, was  found  to  contain  actinomyces.  It  is  interesting 
to  note  that  in  this  case  the  various  teeth,  from  where  the 
infection  had  evidently  taken  place,  contained  threads  of  lepto- 
thrix  and  actinomyces.  At  a  recent  meeting  of  the  Berlin 
Medical  Society,  O.  Israel  {Berliner  klin.  Woe  hens  chrift,  Jan.  23, 
1888)  gave  an  accurate  description  of  the  post-mortem  appear- 
ances of  a  case  of  diffuse  actinomycosis.  The  patient,  a  woman, 
forty-four  years  of  age,  had  been  treated  for  syphilis  in  one  of 
the  surgical  clinics.  The  heart  contained  a  number  of  minute 
abscesses  in  which  the  fungus  could  be  found  in  large  numbers. 
A  large  abscess  between  the  diaphragm,  stomach,  and  spleen 
contained  thick  pus  of  a  greenish  color,  an  unusual  occurrence 
in  cases  of  actinomycosis,  but  no  actinomyces.  The  spleen  was 
the  seat  of  a  large  and  numerous  minute  abscesses,  and  the  liver 
and  kidneys  also  contained  small  abscesses,  and  in  all  of  them 
actinomyces  could  be  found.  Israel  claims  that  this  case  fur- 
nishes a  good  illustration  of  his  views,  that  the  actinomyces,  as 
regards  its  effect  on  the  tissues,  occupies  a  position  half-way 
between  the  bacillus  of  tuberculosis,  which  produces  only 
granulation  tissue,  and  the  pus  microbes,  which  produce  pus. 
It  was  impossible  in  this  case,  as  in  so  many  others  in  which 
multiple  deposits  have  been  found,  to  locate  the  primary  seat  of 
infection.  The  teeth  were  perfect  and  the  whole  digestive  tract 
showed  no  evidences  of  disease. 
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Seat  of  Primary  Invasion. — If  infection  takes  place  by  fully 
developed  actinomyces,  it  can  only  do  so  by  the  fungus  gaining 
entrance  into  the  tissue  through  some  loss  of  continuity  in  the 
cutaneous  or  mucous  surface,  as  any  other  method  of  ingress 
is  ihipossible  on  account  of  the  large  size  of  the  fungus.  In  the 
cases  in  which  no  such  primary  infection-atrium  could  be  found, 
it  must  be  taken  for  granted  that  the  local  lesion  had  healed 
between  the  time  infection  took  place  and  the  first  manifes- 
tations of  the  disease,  or  that  infection  was  caused  by  the 
entrance  of  spores,  which  from  their  smaller  size  could  find 
their  way  into  the  tissue  through  intact  surfaces.  In  reference 
to  the  primary  localization  of  the  disease,  Moosbrxigger  gives 
the  following  statistics:  In  29  cases  the  lower  jaw,  mouth,  and 
throat  were  affected;  in  9  the  upper  jaw  and  cheek;  in  i  the 
tongue;  in  2  the  region  of  the  oesophagus;  in  1 1  the  intestines  ; 
in  14  the  bronchial  tract  and  the  lungs  ;  in  7  the  point  of  entrance 
could  not  be  ascertained.  Infection  may  take  place  through  any 
abraded  surface  brought  in  contact  with  the  specific  cause,  and 
for  clinical  purposes  the  cases  can  be  divided  into  the  follow- 
ing three  groups:  i.  Cutaneous  surface.  2.  Alimentary  canal. 
3.  Respiratory  tract. 

I.  Cutaneous  surface.  Partsch  {Deutsche  Zeitschrift  f.  Chi- 
rurgie,  B.  23,  p.  498)  describes  a  case  of  actinomycosis  in  which 
the  disease  developed  in  the  scar  left  after  extirpation  of  the 
breast.  The  patient  was  a  man,  aged  sixty.  In  June,  1884,  his 
left  breast  was  removed  for  an  ulcerating  carcinoma.  As  the 
wound  did  not  heal  by  primary  union  and  the  process  of  cicatri- 
zation was  very  slow,  a  number  of  small  skin-grafts,  from  a 
perfectly  healthy  young  man;  were  transplanted.  The  wound 
was  practically  healed  in  Septernber.  Two  months  later,  the 
cicatrix  ulcerated  and  an  abscess  discharged  itself  Actino- 
myces were  found  in  the  pus.  The  parts  were  excised,  and  the 
progress  of  the  disease  apparently  arrested.  No  explanation 
could  be  made  how  the  infection  occurred. 

Hochenegg  reports  a  case  of  actinomycosis  of  the  skin  of  the 
left  submaxillary  region,  in  which  he  attributed  the  disease  to 
an  invasion  of  the  fungus  through  a  small  atheroma. 

15 
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Kaposi  (Wiener  me d.  Wochensclirift,  Nos.  19-22,  1887)  reports 
a  very  chronic  case  of  actinomycosis  which  primarily  started  in 
the  skin.  When  first  noticed,  it  appeared  as  a  red  spot  the  size 
of  a  florin  on  the  left  pectoral  muscle,  which  gradually  increased 
to  the  size  of  a  walnut,  and  then  gradually  flattened  down  and 
disappeared.  Meanwhile  fresh  spots  and  lumps  appeared,  some 
as  large  as  a  pigeon's  &%^.  Eleven  years  after  the  beginning  of 
the  disease  a  swelling  as  large  as  an  apple  appeared  over  the 
spine  of  the  sixth  vertebra  which  gradually  extended  forward, 
and  a  year  later  formed  a  large  swelling  behind  the  right  axilla. 
A  year  later,  this  swelling  had  diminished  in  size  to  that  of  a 
pigeon's  ^%^,  and  then  again  increased  in  size.  Ulceration 
set  in,  exposing  a  fungous  bleeding  surface.  At  this  time  the 
entire  trunk,  but  not  the  limbs,  was  covered  with  nodules,  spots, 
and  stripes.  The  swellings  were  heaped  in  masses.  The  infil- 
tration was  located  in  the  corium.  In  this  case  it  appears  that 
secondary  infection  with  pus  microbes  only  occurred  at  the 
points  of  ulceration. 

2.  Alimentary  canal.  The  frequency  with  which  the  disease 
affects  the  mouth  and  jaw  of  cattle  is  explained  by  the  occur- 
rence of  numerous  points  of  injury  occurring  during  the  chew- 
ing of  rough  food,  which  furnish  the  necessary  infection-atrium 
through  which  the  fungus  enters  the  tissues. 

a.  Teeth.  In  man  infection  takes  place  frequently  through 
carious  teeth  and  through  abrasions  in  the  tongue  and  mucous 
membrane  of  the  mouth. 

Israel  {Klinische  Beittdge  zicr  Kcnntniss  der  Aktinomykose  des 
MenscJien,  Berlin,  1885)  found  the  fungus  in  the  cavities  of  carious 
teeth,  and  Partsch  found,  in  the  same  locality,  almost  pure 
cultures  without  any  manifestations  of  disease  except  chronic 
periodontitis.  The  fungus  occurs  here  often  side  by  side  with 
leptothrix. 

b.  TongJie.  Hochenegg  saw  a  case  of  actinomycosis  of  the 
tongue  caused  by  a  carious  tooth.  The  swelling  was  the  size  of 
a  cherry  located  near  the  apex  of  the  organ.  The  affection  had 
existed  for  two  months.  The  growth  was  excised,  and  on 
examination  was  found  to  consist  of  granulation  tissue  with  a 
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central  yellow  mass  the  size  of  a  millet-seed.  Besides  this  case 
only  three  cases  of  actinomycosis  of  the  tongue  are  on  record  : 
one  primary,  one  secondary  to  disease  of  the  jaw,  and  one 
metastatic. 

c.  Jaws.  That  carious  teeth  furnish  a  frequent  infection- 
atrium  in  maxillary  actinomycosis  is  well  known,  and  in  many 
instances  the  disease  in  its  early  stages  has  been  mistaken  for 
an  ordinary  dental  affection,  and  patients  have  often  sought 
relief  at  the  hands  of  a  dentist.  The  lower  jaw  is  most  fre- 
quently affected,  the  growth  being  connected  with  the  bone,  or 
situated  close  to  it,  or  it  has  already  extended  to  the  submental 
or  submaxillary  region.  As  soon  as  the  loose  tissues  of  the 
neck  are  reached,  rapid  extension  takes  place  in  a  downward 
direction  along  the  inter-muscular  septa.  Israel  refers  to  a  case 
in  which  an  actinomycotic  swelling  in  the  submaxillary  region 
extended,  from  the  month  of  August  to  December,  to  the  level 
of  the  thyroid  cartilage.  When  the  disease  is  primarily  located 
in  the  upper  jaw.  which,  however,  occurs  only  in  exceptional 
cases,  it  tends  to  invade  rapidly  the  adjacent  soft  parts,  and  even 
to  implicate  the  base  of  the  skull  and  the  brain.  The  prognosis 
is  always  more  serious  when  the  disease  affects  the  upper  than 
the  lower  jaw,  as  the  tendency  here  to  invade  the  deep  structures 
is  much  greater. 

Two  cases  of  actinomycosis  in  man  have  come  under  my 
observation,  and  as  both  of  them  originated  in  the  mouth  and 
represent  from  a  prognostic  point  two  distinct  classes,  I  will 
describe  them  briefly. 

Case  I. — This  patient  was  a  man,  thirty  years  of  age,  German  by 
birth,  and  a  soda-water  manufacturer  by  occupation.  His  business 
required  him  to  make  frequent  trips  into  the  country  by  team.  He 
had  no  recollection  of  having  come  in  contact  with  cattle  suffering 
from  "swelled  head"  or  lumpy  jaw.  During  the  winter  of  1886  he 
suffered  from  what  he  supposed  was  an  ordinary  cold:  the  right  side 
of  the  lower  jaw  was  swollen  and  painful.  As  one  of  the  molar  teeth 
showed  evidences  of  decay  and  had  become  loose  it  was  extracted. 
The  pain  and  swelling,  however,  did  not  improve,  and  the  attending 
physician  extracted  all  of  the  molar  teeth  on  that  side.     At  this  time  a 
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fungous  mass  commenced  to  appear  over  the  surface  of  the  edentulous 
bone.  The  cheek  on  the  affected  side  was  also  greatly  swollen.  The 
patient  was  admitted  into  the  Milwaukee  Hospital  about  six  months 
after  the  first  symptoms  had  showed  themselves.  At  this  time  the 
lower  jaw,  in  the  mouth,  presented  a  fungous  mass  extending  from  the 
angle  of  the  bone  to  the  first  bicuspid ;  the  swelling  extended  as  far  as 
the  tonsil.  The  cheek  was  enormously  swollen  from  the  angle  of  the 
mouth  to  the  lower  margin  of  the  parotid  gland.  The  skin  over  the 
swollen  part  presented  a  glossy  appearance,  and  the  superficial  veins 
were  considerably  dilated.  Around  the  margin  of  the  swelling  no 
distinct  border-line  could  be  felt,  the  infiltrated  parts  fading  gradually 
into  the  healthy  surrounding  tissues.  Free  suppuration  from  the  sur- 
face of  the  fungous  granulations,  and  a  number  of  small  abscesses 
had  discharged  themselves  into  the  cavity  of  the  mouth.  As  some 
doubt  existed  as  to  the  character  of  the  inflammation,  careful  and 
repeated  examinations  were  made  of  the  pus  removed  from  the 
small  abscess  cavities,  and  on  several  occasions  fragments  of  actino- 
myces  were  found.  The  discovery  of  the  specific  cause  of  the  inflam- 
mation cleared  up  the  diagnosis  and  furnished  a  strong  indication 
for  operative  treatment.  An  incision  was  made  along  the  lower  border 
of  the  jaw,  from  just  below  the  articulation  to  near  the  symphysis, 
and  after  arresting  all  hemorrhage  it  was  carried  into  the  cavity  of 
the  mouth.  The  alveolar  processes  of  the  jaw  were  affected  and  were 
removed ;  wherever  the  periosteum  showed  signs  of  infiltration  it  was 
carefully  scraped  away,  and  finally  the  whole  exposed  bone  surface  was 
thoroughly  cauterized.  The  infiltrated  soft  tissues  were  dissected  out 
with  knife  and  scissors,  the  deepest  portions  extending  as  far  as  the 
tonsil.  The  deep  portion  of  the  wound  was  dusted  over  with  iodoform 
and  filled  with  iodoform  gauze,  while  the  external  wound  was  sutured. 
The  entire  external  wound  healed  by  primary  union,  and  the  cavity  in 
the  mouth  closed  slowly  by  granulation.  The  patient's  general  health 
improved  rapidly  until  six  weeks  after  the  operation,  when  the  neck 
below  the  scar  became  swollen,  followed'in  a  short  time  by  the  forma- 
tion of  abscesses  reaching  from  the  angle  of  the  jaw  to  the  clavicle,  and 
posteriorly  as  far  as  the  spine  of  the  scapula.  Numerous  openings 
were  made  and  efficient  drainage  established,  but  suppuration  continued 
and  the  patient  became  extremely  emaciated.  The  suppurative  pro- 
cess extended,  and  four  months  after  the  first  operation  he  died,  the 
symptoms  during  the  last  days  of  life  pointing  to  a  hypostatic  pneu- 
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monia.  Actinomyces  were  constantly  found  in  the  pus  during  the 
entire  course  of  the  disease.  I  believe  that  the  recurrence  of  the  dis- 
ease after  operation  was  due  to  an  imperfect  removal  of  infected  tissues 
in  the  posterior  and  lower  portion  of  the  pharynx. 

Case  II. — This  case  came  under  my  care  during  the  summer  of  1887. 
Patient  was  a  young  man  who  was  employed  on  a  farm.  About  five 
months  before  he  was  admitted  into  the  Milwaukee  Hospital  he  had  a 
number  of  teeth  extracted  from  the  right  upper  jaw  under  the  belief 
that  the  teeth,  some  of  which  were  decayed,  were  the  cause  of  the 
pain  and  swelling  in  that  region.  The  physician  in  attendance  diag- 
nosticated sarcoma  of  the  upper  jaw,  and  sent  the  case  to  me  for  opera- 
tion. On  my  first  examination  I  found  a  swelling  involving  the  right 
side  of  the  face,  extending  from  the  zygomatic  arch  to  near  the  lower 
border  of  the  lower  jaw,  involving  the  deep  tissue  and  being  connected 
with  the  alveolar  processes  of  the  posterior  portion  of  the  upper  jaw. 
The  swelling  was  firm,  and  without  well-defined  margins.  No  evi- 
dences of  suppuration.  The  history  of  the  case,  and  particularly 
the  location,  extent,  and  physical  properties  of  the  swelling,  led  me  to 
the  opinion  that  it  was  the  result  of  actinomycotic  infection.  All 
infected  tissue  was  thoroughly  excised  through  a  large  external  incision, 
the  jaw-bone  scraped  and  cauterized.  The  entire  thickness  of  the 
cheek,  with  the  exception  of  the  skin  and  superficial  fascia,  appeared 
to  be  transformed  into  granulation  tissue.  In  the  granulations  nu- 
merous yellow  seed-like  bodies  were  found,  which  under  the  micro- 
scope showed  the  typical  structure  of  the  ray-fungus.  The  mycelia 
were  not  as  bulbous  as  we  find  them  pictured  in  the  books,  but  the 
distal  extremity  appeared  to  be  surrounded  by  dust-like  bodies  pre- 
senting the  appearance  of  a  small  brush.  Some  of  the  mycelia  ap- 
peared to  be  more  covered  than  others.  These  minute  bodies  I  looked 
upon  as  spores.  In  the  first  case  in  which  suppuration  had  taken  place 
I  never  succeeded  in  finding  the  actinomyces  perfect  and  complete  ; 
in  the  second  case  suppuration  had  not  taken  place,  and  the  fungus 
always  was  found  in  a  perfect  state  and  in  a  condition  of  spore  pro- 
duction. These  cases  present  a  striking  contrast  both  in  regard  to  the 
local  conditions  and  the  ultimate  termination.  In  the  first  case  a 
secondary  infection  had  already  taken  place,  and  the  phlegmonous  in- 
flammation induced  by  the  pus  microbes  prepared  the  tissues  again  for 
the  difi"usion  of  the  actinomycotic  process ;  while  in  the  second  case, 
the  process  had  not  passed  beyond  the  stage  of  granulation,  presenting 
a  more  distinct  boundary-line  between  healthy  and  diseased  tissues,  a 
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most  important  factor  in  the  operative  treatment.  The  first  case  died 
from  a  recurrence  of  the  disease  in  the  vicinity  of  the  operation  wound 
and  extension  to  the  neck  and  chest,  while  in  the  second  case  the 
wound  healed  and  the  patient  has  remained  in  perfect  health  since  the 
time  of  operation. 

d.  Intestines.  In  primary  intestinal  actinomycosis  the  disease 
must  be  due  to  mural  implantation  of  the  fungus  and  infiltration 
of  the  tissues  by  its  progressive  growth.  Arrest  and  implanta- 
tion of  the  actinomyces  are  determined  by  antecedent  patholog- 
ical changes. 

Chiari  ("  Ueber  primare  Darmaktinomykose  des  Menschen," 
Prager  ined.  Wochenschrift,  No.  10,  1884)  described  the  post- 
mortem appearances  in  a  case  of  primary  intestinal  actinomy- 
cosis. The  patient  was  a  man  thirty-six  years  of  age,  the  most 
prominent  symptom  being  progressive  marasmus.  At  the 
necropsy  chronic  tubeixulosis  in  the  apices  of  the  lungs  and  a 
few  tuberculous  ulcerations  in  the  lower  portion  of  the  ileum 
were  found.  The  large  intestine  presented  a  very  remarkable 
appearance,  the  mucous  membrane  of  which,  except  the  caecum 
and  ascending  colon,  was  covered  with  whitish  deposits,  forming 
round  and  oblong  patches,  some  of  them  one  cubic  centimetre 
in  diameter,  and  five  millimetres  in  thickness.  In  some  of  these 
patches  could  be  seen  minute  yellowish-brown  and  yellowish- 
green  granules.  The  patches  were  firmly  adherent  and  when 
removed  left  a  loss  of  substance  in  the  mucous  membrane.  The 
mucous  membrane  throughout  was  in  a  state  of  catarrhal  inflam- 
mation. On  microscopical  examination  the  granules  proved  to 
be  actinomyces.  The  mycelium  had  penetrated  into  the  tubular 
glands  and  showed  calcified  club-shaped  conidia.  The  calcifica- 
tion of  the  club-shaped  extremities  'had  undoubtedly  prevented 
deeper  penetration  of  the  fungus.  No  other  organs  presented 
evidences  of  actinomycosis.  Hochenegg  ("  Fall  von  Actino- 
mykose,"  Wiener  med.  Wochensclwift,  No.  44,  1886)  presented  a 
case  of  actinomycosis  to  the  medical  society  in  the  person  of  a 
man  forty-three  years  of  age,  who  had  sustained  an  injury  of 
the  abdomen  nine  months  previously,  and  had  since  that  time 
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noticed  a  painful  swelling  at  the  seat  of  injury.  In  the  region 
of  the  umbilicus  a  fistulous  opening  formed  which  continued  to 
discharge  a  thin  secretion  in  which  actinomyces  were  constantly 
found.  The  patient  was  very  much  emaciated  and  many  of  the 
teeth  carious.  There  was  no  swelling  about  the  jaws  or  neck. 
Examination  of  organs  of  chest  and  the  sputum  furnished  no 
additional  information.  The  author  expressed  the  opinion  that 
the  inflammatory  swelling  caused  by  the  contusion  furnished  the 
necessary  conditions  for  the  localization  of  actinomyces  from  the 
intestinal  canal. 

Zemann  ("  Ueber  die  Aktinomykose  des  Bauchfells  und  der 
Baucheingeweide  beim  Menschen,"  Wiener  vied.  JaJiresbericht, 
Hefte  3,4,  1883)  reports  five  cases  of  actinomycosis  of  the  abdo- 
men. In  four  of  them  the  disease  commenced  with  sharp  lanci- 
nating pains  in  the  abdomen,  and  during  their  course  presented 
the  clinical  picture  of  chronic  peritonitis.  Swellings  could  be 
found  in  one  or  more  places  in  the  anterior  abdominal  wall, 
and  the  abscesses  were  either  incised  or  opened  spontaneously, 
and  in  three  cases  they  communicated  with  the  intestinal  canal. 

The  first  case  was  a  woman,  thirty  years  of  age,  who  had  a 
fistulous  opening  in  the  anterior  abdominal  wall,  which  com- 
municated with  a  swelling  in  the  left  parametrium.  The  patient 
stated  that  this  swelling  appeared  soon  after  her  last  childbed. 
A  constant  discharge  of  yellowish-red  pus  was  maintained  in 
which,  under  the  microscope,  numerous  actinomyces  could  be 
seen.  The  patient  died  of  exhaustion,  and  at  the  post-mortem 
chronic  parametritis  and  perimetritis  were  found  with  extensive 
pus  cavities  which  communicated  with  the  rectum  and  bladder. 
The  second  case  occurred  .in  a  person  eighteen  years  of  age, 
who,  during  life,  had  suffered  from  a  large  abscess  in  the  ab- 
dominal cavity  under  the  right  lobe  of  the  liver,  which  com- 
municated with  the  intestinal  canal  and  had  led  to  numerous 
fistulous  openings  in  the  anterior  abdominal  wall.  At  the 
necropsy  a  loop  of  the  ileum  was  found  perforated  and  in  com- 
munication with  the  abscess  cavity.  The  pus  contained  numer- 
ous actinomyces.  In  the  third  case  the  diagnosis  was  made 
post-mortem  by  the  discovery  of  actinomyces  in  the  pus.     The 
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disease  was  located  in  the  lower  portion  of  the  ileum  and  caecum, 
where  it  had  caused  suppuration  and  numerous  adhesions. 

The  most  remarkable  and  interesting  history  is  connected 
with  the  fourth  case.  A  robust,  well-nourished  woman,  forty- 
years  of  age,  was  attacked  quite  suddenly  with  pain  in  the 
stomach,  high  temperature,  diarrhoea,  and  vomiting,  followed 
by  cerebral  symptoms  and  death.  At  the  necropsy  the  right 
Fallopian  tube  was  found  transformed  into  a  large  abscess,  both 
extremities  of  tube  closed,  walls  of  sac  lined  with  granulations 
containing  actinomyces.  The  fifth  patient  was  fifty  years  of  age, 
and  had  suffered  for  a  long  time  from  lancinating  pain  in  the 
abdomen;  a  fistulous  opening  formed  in  the  umbilical  region 
and  discharged  a  thin,  yellowish-green  pus.  The  post-mortem 
showed  actinomycosis  of  the  peritoneum,  small  intestine,  left 
ovary  and  liver,  large  abscess  among  intestinal  coils,  perfora- 
tion of  small  intestine  and  bladder.  In  the  upper  part  of  the 
small  intestine  small  pigmented  cicatrices  were  found.  In  all  of 
the  above  cases  the  microscopical  examination  revealed  the 
presence  of  actinomyces  in  the  granulation  tissue,  as  well  as  in 
the  pus  of  the  abscess  cavities. 

But  three  cases  of  actinomycosis  had  been  reported  from 
Switzerland  until  Langhans  [Correspondensblatt  /.  Schiveizer- 
drzte,  June,  1888)  recently  increased  this  number  by  three 
more  which  came  under  his  own  personal  observation.  One 
affected  the  mastoid  region,  while  in  the  two  others  the  entrance 
of  the  fungus  took  place  through  the  alimentary  canal.  In  one 
of  these  latter  cases  the  process  evidently  started  from  the 
appendix  vermiformis,  which  was  four  centimetres  in  length,  the 
end  of  which  appeared  as  if  transversely  cut  in  an  abscess  cavity 
the  size  of  a  walnut.  The  abscess  was  on  the  right  side  of  the 
bladder,  and  so  deep  in  the  pelvis  that  during  life  it  could  not 
be  located.  The  abscess  pursued  a  chronic  course,  and  the 
walls  were  well  defined;  no  sign  of  chronic  or  acute  peritonitis. 
Furthermore,  the  mucous  membrane  of  the  appendix  was 
studded  with  cicatrices,  and  presented  a  slate  color.  The  prin- 
cipal seat  of  the  actinomycotic  process  was  in  the  liver.     The 
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second  case  presented  marked  symptoms  of  perityphlitic  abscess 
during  life. 

The  necropsy  showed  perforation  of  the  ca:cum  and  ascend- 
ing colon.  No  cicatrices  in  the  mucous  membrane  or  surround- 
ing tissues.  In  all  probability  the  perforations  occurred  from 
without  inward. 

These  observations  warrant  the  opinion  that  the  mucous 
membrane  of  the  intestinal  canal  is  a  frequent  seat  of  primary 
localization  of  the  actinomyces,  thus  corroborating  the  state- 
ments made  by  Johne  in  reference  to  this  disease  in  animals. 

3.  Inhalation  actinomycosis.  The  case  of  actinomycotic  ab- 
scess of  the  lung  caused  by  the  inhalation  of  an  infected  tooth, 
reported  by  Israel,  has  already  been  cited  as  an  illustration  in 
showing  that  decayed  teeth  frequently  serve  the  purpose  of  an 
infection-atrium  in  actinomycosis  of  the  mouth.  Cases  of  primary 
actinomycosis  of  the  lungs,  however,  have  been  observed  in 
which  no  such  carrier  of  the  contagium  could  be  found,  and  in 
which  infection  must  have  occurred  by  the  direct  inhalation  of 
the  fungus  or  its  spores. 

Szenasy  ("  Ein  Fall  von  Lungen-Aktinomykose,"  Centralblatt 
f.  Chirwgie,  1886,  No.  41)  found,  in  the  case  of  the  wife  of  a 
butcher,  who  had  suffered  for  nine  years  from  severe  pain  in  the 
right  side  of  the  chest,  latterly  attended  by  a  severe  cough  in 
the  right  mammary  region,  a  fluctuating  swelling  the  size  of  a 
hen's  egg  covered  with  normal  skin.  On  the  outer  side  of  this 
swelling,  in  the  intercostal  space  between  the  third  and  fourth 
ribs,  another  swelling  existed  double  in  size  and  elongated  in 
shape  and  with  indistinct  margins.  This  latter  swelling  had 
been  noticed  for  nine  years,  and  was  tender  to  the  touch.  Aus- 
cultation over  the  fourth  and  fifth  intercostal  spaces  on  the 
healthy  side  revealed  bronchial  breathing  and  diffuse  bronchial 
rales.  Temperature  38.4°  C.  (iOi.i°  F.).  Urine  contained  a  trace 
of  albumin.  By  aspiration  one  hundred  and  fifty  cubic  centi- 
metres of  thick  yellow  pus  were  removed  which  contained 
colonies  of  actinomyces.  Actinomyces  were  also  found  in  the 
sputum.  The  patient  had  carious  teeth,  but  no  signs  of  actino- 
mycosis could  be  detected  in  the  mouth. 
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Canali  (quoted  by  Partsch)  communicates  the  clinical  history 
of  a  girl,  fifteen  years  of  age,  who  had  suffered  for  eight  years 
from  a  cough,  attended  by  a  scanty  fetid  expectoration.  Inspec- 
tion and  percussion  yielded  only  negative  results.  Auscultatory 
symptoms  pointed  to  a  diffuse  catarrh.  Under  the  microscope 
the  sputum  was  seen  to  contain  pus  corpuscles,  epithelial  cells, 
and  numerous  actinomyces  No  primary  source  of  infection 
could  be  found  in  the  mouth,  pharynx,  or  nose.  Moosbriigger 
interprets  the  mechanism  of  the  ingress  of  actinomyces  by 
assuming  that  the  fungus  enters  the  bronchial  tubes  during 
inspiration,  and  becomes  at  first  deposited  upon  the  mucous 
membrane,  in  which  its  presence  and  growth  cause  a  destruc- 
tion of  the  epithelial  cells,  when  it  reaches  the  submucous  and 
peribronchial  tissues  in  which  a  nodule  of  granulation  tissue  is 
produced,  which  by  pressure  induces  degenerative  changes  and 
gradual  destruction  of  the  bronchial  wall  for  further  infection. 
He  believes  that  the  peribronchial  lymphatic  vessels  and  glands 
take  an  active  part  in  the  local  diffusion  of  the  process,  as  they 
furnish  an  avenue  for  the  distribution  of  the  germ  or  its  spores. 
He  claims  the  existence  of  an  actinomycotic  lymphangitis,  but 
confesses  that  he  has  never  seen  the  fungus  inside  of  lymphatic 
vessels.  As  soon  as  the  fungus  reaches  the  pulmonary  tissues 
it  gives  rise  to  parenchymatous  inflammation,  the  first  product 
of  which  is  always  granulation  tissue,  which,  at  a  later  stage  and 
under  the  influence  of  a  secondary  infection  with  pus  microbes, 
undergoes  a  transformation  into  pus  corpuscles  and  the  forma- 
tion of  abscesses. 

Actinomycosis  of  Brain. — Quite  recently  Bollinger  has 
placed  on  record  the  first  case  of  primary  actinomycosis  of  the 
brain  ("  Ueber  primare  Aktinomykose  des  Gehirns  beim  Mens- 
chen,"  Mmcliencr  incd.  WoclienscJifift,  1887,  No.  41).  The 
patient  was  twenty-six  years  of  age.  The  intt'a  vitam  diagnosis 
was  tumor  of  the  brain;  the  most  prominent  symptoms  were 
severe  headache,  paralysis  of  left  abducens,  congestion  of  optic 
papilla,  and  momentary  unconsciousness.  The  swelling  in  the 
brain,  found  on  autopsy,  presented  the  characteristic  features 
of  a  cysto-myxoma  in  the  third  ventricle ;  all  of  the  ventricles 
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were  found  considerably  dilated.  The  swelling  contained 
numerous  colonies  of  actinomyces  in  all  possible  stages  of 
development.  The  tendency  to  suppuration  of  the  tissues 
usually  found  in  all  cases  of  actinomycosis  in  man  was  entirely 
absent  in  this  case.  This  case,  if  any,  appears  to  be  one  of 
crypto-genetic  infection,  as  the  fungus  or  spores  must  have 
entered  somewhere  through  the  cutaneous  or  mucous  surface 
without  producing  the  disease  at  the  portio  invasionis,  and 
localizing  in  the  brain  by  embolism  produced  primary  actino- 
mycosis in  this  organ. 

XX.    GONORRHCEA. 

History. — In  no  other  disease  has  the  suspicion  of  a  specific 
infective  cause  been  so  general  and  entertained  for  such  a  long 
time  as  in  gonorrhoea.  Hallier,  Donn6,  Jonisson,  Salisbury, 
and  many  others,  made  diligent  search  for  its  contagion,  which, 
by  them,  was  believed  to  be  a  living  organism.  Following 
Koch's  improved  method  of  investigation,  Neisser  finally  dis- 
covered the  specific  microbe  in  gonorrhoeal  pus  in  the  year 
1879  {Centralblatt  f.  d.  ined.  VVissensch,  1879,  No.  28).  He 
called  the  new  microbe  gonococcus.  He  described  the  micro- 
organism as  a  diplococcus  which  differed  from  the  other  varie- 
ties of  this  species  of  parasites  in  being  always  found  in  clumps 
of  from  ten  to  twenty,  surrounded  by  a  mucous  envelope. 
Neisser's  communication  was  soon  followed  by  a  number  of 
exhaustive  publications,  and  to-day  the  literature  on  the  gono- 
coccus has  become  quite  extensive. 

Description  of  the  Gonococcus. — The  gonococcus  always 
occurs  in  pairs,  and  is,  therefore,  a  diplococcus.  The  cocci 
appear  as  hemispherical  bodies  with  their  flattened  surfaces 
in  apposition,  which  imparts  to  the  microbe  the  character- 
istic biscuit-shaped  appearance.  The  gonococci  are  found  in 
clusters  or  clumps  upon,  or,  what  is  more  probable,  as  Bumm 
asserts,  within  the  pus  corpuscles  of  gonorrhoeal  pus.  Their 
intracellular  location  was  shown  by  Bumm  by  examining  pus 
corpuscles  in   water :   when,  after  imbibition   of  water  the  cells 
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became  swollen,  the  cocci  could  be  seen  between  the  molecular 
granules  of  the  protoplasm.  The  microbes  within  the  corpuscle 
may  become  so  numerous  as  to  fill  the  entire  space,  with  the 
exception  of  the  nucleus.  Bockhardt  and  Haab  asserted  that 
they  found  them,  also,  inside  of  the  nucleus,  but  this  has  not 
been  confirmed  by  some  of  the  ablest  and  most  careful  bacteri- 
ologists. The  size  of  the  gonococcus  varies  according  to  its 
age,  and  depends,  also,  upon  the  nature  of  the  nutrient  medium. 
In  the  mucous  membrane  in  man  they  attain  the  largest  size, 
and  measure  1.6  micromillimetre  from  pole  to  pole,  while  the 
width  of  each  separate  coccus  is  0.8  and  0.6  micromillimetre. 

According  to  Welander  ("  Ueber  den  Einfluss  der  Kenntniss 
der  Gonococcen  auf  die  Behandlung  der  Gonorrhoen,"  Hygiea, 
B.  Ixvii.,  1885),  the  gonococcus  multiplies  by  division.  The  first 
change  that  is  observed  is  that  the  coccus  assumes  an  oblong 
shape,  in  the  centre  of  which  a  constriction  takes  place,  which 
becomes  deeper  and  deeper  until  the  segmentation  is  com- 
pleted. This  process  he  has  only  observed  in  cocci  free  in  the 
secretion,  only  exceptionally  within  epithelial  cells,  and  never 
in  cocci  in  the  interior  of  pus  corpuscles  or  their  nuclei.  He 
was  unable  to  satisfy  himself  of  the  correctness  of  Bockhardt's 
observation  that  the  gonococcus  multiplies  in  the  interior  of 
white  blood-corpuscles. 

Staining. — The  gonococcus  stains  readily  with  basic  aniline 
dyes,  but  by  using  gentiana,  dahlia,  and  methyl-violet,  the 
staining  becomes  so  intense  that  the  fissure  between  the  cocci 
becomes  obscured,  while  this  is  not  the  case  by  using  concen- 
trated fuchsin  solution.  Bumm  claims  that  the  staining  can  be 
done  most  successfully  with  aniline-violet,  and  that  the  staining 
is  less  intense  by  using  fuchsin. 

Smirnoff  stained  the  gonococci  fof  microscopical  examina- 
tion as  follows:  The  slide  is  covered  with  a  thin  layer  of  pus, 
dried,  and  immersed  for  a  minute  in  a  solution  of  methyl-blue, 
composed  of  i  part  of  methyl-blue,  33  parts  of  alcohol,  and  66 
parts  of  water,  after  which  it  is  washed  in  water,  and  after 
drying  mounted  in  Canada  balsam. 
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Gonococcus.     (After  Bumm.) 

a.  From  a  pure  culture. 

d.  From  a  blennorrhoeic  conjunctival  secretion;  an  epithelial  cell 
covered  with  cocci ;  a  pus  cell  with  cocci  in  the  protoplasm  ;  a  pus  cell 
completely  filled  with  cocci ;  a  free  mass  of  cocci  in  close  proximity 
to  a  pus  cell  (Seibert).     Oc.  2. 

c.  Scheme  of  development  of  gonococci. 
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Cultivation. — The  cultivation  of  the  gonococcus  is  asso- 
ciated with  many  difficulties.  Bumm  {^Der  Microorganismiis 
der  Go)wrrJioisc1ien  Schleimhaut-Erkrankimg,  Gonococcus  Neisser, 
Wiesbaden,  1887)  succeeded  best  in  obtaining  a  pure  culture 
upon  blood  serum  of  the  calf  and  sheep,  especially  if  to  the 
coagulated  serum  a  little  serum  from  human  blood  is  added, 
and  after  coagulating  again  the  nutrient  medium  is  kept  at 
an  even  temperature  of  30°  to  34°  C  (86°  to  93  2°  F.).  If  the 
temperature  exceeds  38°  C.  (100.4°  F-)'  the  gonococci  are  invari- 
ably destroyed.  By  using  the  above  nutrient  substance  Bumm 
observed,  eighteen  to  twenty-four  hours  after  inoculation,  the 
whole  surface  covered  with  the  growth.  The  culture  grows 
only  upon  the  surface  and  does  not  liquefy  the  soil.  The 
addition  of  very  mild  antiseptics  to  the  soil  completely  pre- 
vented the  growth  of  the  microbe.  Cultivations  on  agar-agar 
and  gelatine  never  proved  successful. 

Kreis  ("  Beitrage  zur  Kenntniss  der  Gonococcen,"  Wiener 
med.  Wochenschrift,  1885,  Nos.  30-32)  succeeded  in  cultivating 
the  gonococcus  upon  agar-agar  with  an  admixture  of  Kemme- 
rich's  meat-peptone,  kept  at  a  temperature  of  30°  to  40°  C. 
(86°  to  104°  F.).  The  culture  soil  was  not  liquefied  and  the 
size  of  the  cocci  was  uniform  ;  addition  to  the  soil  of  2  per 
cent,  alkali  arrested  further  growth  of  the  culture. 

Krause  ("  Die  Micrococcen  der  Blenorrhoea,  Neonat."  Cen- 
tralblatt  f.  d.  prakt.  Aiigenheilk.,  1882,  p.  134)  made  cultivation 
experiments  upon  meat-infusion-peptone-gelatine,  but  failed  in 
many  instances.  After  many  trials  with  serum  of  animal  blood 
he  finally  succeeded  in  obtaining  a  culture  by  placing  the  glass 
tubes  in  an  incubator,  in  which  the  temperature  was  kept  from 
30°  to  38°  C.  (86°  to  100.4°  F-)-  The  culture  appeared  on  the 
surface,  starting  from  the  puncture  as  a  yellowish-gray  film 
which  grew  very  slowly.  Leistekow  and  Loffler  also  succeeded 
best  with  blood  serum. 

Inoculation  Experiments. —  i.  In  man.  Bumm  found  two 
females  who  were  willing  to  submit  to  inoculation  experiments. 
In  one  a  pure  culture  obtained  upon  human  blood-serum,  and  in 
the  other  a  pure  culture  grown  upon  animal  blood-serum,  were 
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applied  to  the  urethra.  In  both  cases  a  typical  gonorrhoea  was 
developed.  Numerous  gonococci  could  be  found  in  the  pus. 
These  experiments  afforded  him  a  reliable  proof  of  the  etio- 
logical significance  of  the  gonococcus. 

Bokai  {Allg.  ined.  Central  Zeitimg,  1880,  No.  74)  produced 
gonorrhoea  in  two  men  by  the  injection  of  a  pure  culture  into 
the  urethra. 

Bockhardt  injected  into  the  urethra  of  a  man,  forty-five  years 
of  age,  suffering  from  a  fatal  disease  a  pure  culture  of  the  gono- 
coccus grown  upon  meat-infusion-peptone-gelatine,  and  pro- 
duced a  typical  gonorrhoea.  On  the  third  day  the  secretions 
were  examined  for  the  specific  microbes  which  were  found  in 
abundance.  On  the  tenth  day  the  patient  died  of  hypostatic 
pneumonia.  The  post-mortem  revealed  the  existence  of  gon- 
orrheal cystitis  and  nephritis.  In  the  pus  of  these  organs,  and 
in  the  sections  from  the  fossa  navicularis,  numerous  gonococci 
were  found  in  the  nuclei  of  the  white  blood-corpuscles,  while 
the  connective-tissue  spaces  and  lymphatic  channels  appeared 
to  be  almost  completely  blocked  by  them.  The  complications 
which  were  found,  he  regards  as  the  direct  result  of  the  diffusion 
of  the  specific  microbes. 

Welander  ("  Einige  Versuche  zur  Feststellung  der  Vitaltitat 
der  Gonokokken  ausserhalb  des  menschlichen  K5rpers, " 
Schmidt" s  Jalirb'iicJier,  B.  ccxiv.  p.  39)  studied  the  resisting  power 
of  the  gonococcus  outside  of  the  organism  by  inoculation  experi- 
ments. As  early  as  1884  he  made  inoculations  with  negative 
results  with  dried  gonorrhoeal  pus  removed  three  hours  to  eight 
days  directly  from  the  urethra.  During  the  year  1886  the  same 
experiments  were  repeated.  In  all  cases  in  which  inspissated  pus 
was  used  the  inoculation  proved  harmless.  The  result  was  the 
same  whether  the  pus  was  used  in  dry  form,  or  moistened  with 
water.  These  experiments  prove  that  the  gonococci  lose  their 
virulence  during  the  process  of  drying.  To  ascertain  how  long 
the  gonococci  will  retain  their  virulence  in  fluid  pus,  he  removed 
the  pus  directly  from  the  diseased  urethra  and  preserved  it  in 
capillary  glass  tubes  in  the  same  manner  as  vaccine  virus  is  pre- 
served.    Four  experiments  were  made.     In  three,  the  inocula- 
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tions  were  made  from  one  to  several  days  after  removal;  in  all 
the  results  were  negative.  In  the  fourth  case,  the  inoculation 
was  made  with  pus  rem6ved  three  hours  before.  On  the  third 
day  the  infected  patient  complained  of  a  burning,  smarting  sen- 
sation in  the  fossa  navicularis,  which  was  followed  by  a  typical 
gonorrhoea  two  days  later.  In  the  last  case  the  pus  was  kept  at 
the  temperature  of  the  body,  which  was  not  done  in  the  other 
experiments.  Two  experiments  he' made  with  pus  exposed  to  a 
temperature  near  the  freezing  point  with  negative  results  in  both 
instances, 

2.  In  animals.  No  uniform  results  have  been  obtained  by 
inoculation  experiments  in  animals,  not  because  the  gonococci 
are  not  the  cause  of  gonorrhoea,  but  on  occount  of  the  immu- 
nity of  most  animals  to  this  form  of  infection.  Lundstrom 
claims  that  he  obtained  a  pure  culture  upon  Koch's  gelatine, 
and  that  inoculations  with  this  produced  typical  gonorrhoea  in 
dogs;  in  the  purulent  secretion  numerous  gonococci  could  be 
found. 

Bumm  states  that  pure  gonorrhoeal  pus  can  be  injected  into 
the  subcutaneous  cellular  tissue  of  animals  without  causing 
reaction,  and  that  if,  after  twenty-four  hours,  an  incision  is  made, 
and  some  of  the  pus  which- was  injected  is  removed,  it  will  be 
found  that  the  cells  are  still  in  good  condition,  but  that  the  cocci 
have  disappeared. 

That  the  gonococcus  has  a  special  predilection  for  the  mucous 
membranes  is  well  shown  by  the  regularity  with  which  puru- 
lent ophthalmia  is  produced  by  the  infection  of  the  conjunctiva 
with  gonorrhoeal  pus. 

The  ease  and  regularity  with  which  gonorrhoea  can  be  pro- 
duced in  man  by  inoculation  with  a  pure  culture  of  the  gono- 
coccus, furnishes  the  piincUim  saliens,  which  characterizes  this 
microbe  as  the  materia  peccans  of  gonorrhoea. 

Action  of  Gonococcus  on  the  Tissues. — The  presence  of 
the  gonococcus  so  far  has  been  demonstrated  in  the  urethra, 
bladder,  kidney  (Bockhardt),  in  perimetritic  abscesses  following 
gonorrhoea,  in  the  purulent  contents  of  joints  in  gonorrhoeal 
synovitis,  the  conjunctiva,  rectum  (Bumm),  in  the  uterus,  cervix, 
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vagina,  vulva,  and  in  Bartholin's  glands.  The  real  seats  of  gon- 
orrhceal  infection  are  mucous  membranes  lined  by  columnar 
epithelium,  or  epithelium  which  closely  resembles  it.  The 
grouping  of  the  microbe  in  the  pus  corpuscles,  from  a  diag- 
nostic point,  is  more  important  than  its  diplococcus  form.  For 
the  purpose  of  studying  the  effects  of  this  microbe  on  the  tis- 
sues, Bumm  examined  twenty-six  specimens  of  gonorrhoeal 
conjunctivitis.  When  the  gonococcus  is  brought  in  contact 
with  the  conjunctiva  or  the  urethra,  the  first  growth  takes  place 
upon  the  surface  of  the  epithelial  layer,  as  its  entrance  into  the 
deeper  layers  meets  with  difficulty,  and  Bumm  asserts  that  it 
penetrates  deeper  only  after  the  epithelial  layer  has  become 
somewhat  loosened  by  inflammatory  changes  —  that  is,  after 
intercellular  passages  have  formed.  A  dense,  compact  layer  of 
epithelial  cells  furnishes  a  safe  protection  against  gonorrhoeal 
infection,  so  much  so,  that  Bumm  claims  that  a  true  gonorrhoea 
in  the  vagina  of  adults  is  impossible,  while  it  does  occur  in 
children.  The  gonococcus  reaches  the  deeper  tissue  layers 
exclusively  by  its  growth  into  the  intercellular  passages,  con- 
sequently the  advance  is  very  slow.  The  first  effect  of  the 
infection  upon  the  mucous  membrane  is  an  increase  of  the 
physiological  secretion — a  thin  mucous  fluid.  Suppuration  is 
not  the  result  of  the  cocci,  but  of  chemical  substances  which 
are  produced  by  them,  as  pus  corpuscles  appear  before  the 
microbes  have  reached  the  vascular  layer  of  the  mucous  mem- 
brane. As  the  pus  corpuscles  enter  the  epithelial  layer  the 
latter  becomes  still  looser  and  some  of  the  cells  exfoliate. 
After  this  stage,  the  pus  cells  are  the  structures  in  which  the 
gonococci  are  developed.  Cessation  of.  the  suppurative  process 
is  not  always  a  sign  that  infection  has  also  ceased,  as  during 
the  latent  stage  only  a  catarrhal  secretion  is  present,  but  sup- 
puration may  be  lighted  up  again  at  any  time  under  the  influ- 
ence of  additional  causes  which  produce  an  aggravation  of  the 
chronic  inflammatory  process. 

In  serous  cavities  gonorrhoeal  pus  produces,  as  a  rule,  a  cir- 
cumscribed abscess.  Sinclair,  in  his  excellent  monograph  {Gon- 
orrhceal  Infectioji  in  Women^  London,  1888,  p.  79),  after  describing 
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the  gonorrhoeal  infection  from  the  vagina,  says :  "  The  proper 
character  and  the  results  of  the  pathogenous  activity  of  the 
gonorrhoeic  microbes  are  therefore  seen — pure  and  unadulterated 
in  the  tube.  They  cause  purulent  inflammation  of  the  mucous 
membrane,  but  the  surrounding  connective  tissue  remains  free 
from  them.  The  gonorrhoeic  tubal  pus  is  evacuated  into  the 
peritoneum,  and  whereas  in  other  conditions  the  bursting  of  an 
abscess  into  the  abdominal  cavity  is  followed  by  the  gravest 
consequences,  in  this  case  the  whole  process  terminates  with  a 
circumscribed  inflammation,  encapsuling  the  exuded  pus.  The 
cause  of  this  difference  is  the  varying  pathogenic  value  of  the 
organisms  which  are  contained  in  the  pus.  A  puerperal  pelvic 
cellulitic  abscess  bursting  into  the  peritoneum  causes  general 
peritonitis,  because  it  contains  pyogenous  streptococci,  which 
rapidly  multiply  in  serous  cavities  and  are  capable  of  exerting 
the  most  deleterious  effects.  Gonorrhoeal  tubal  pus  cannot  do 
this ;  its  microbes  do  not  find  in  the  peritoneum  conditions  for 
their  increase;  the  pus,  therefore,  acts  as  an  aseptic  foreign 
body,  becomes  encapsuled,  and  is  finally  absorbed." 

That  this  favorable  termination  does  not  always  follow  gon- 
orrhoeal infection  of  the  peritoneal  cavity  is  well  shown  by  a 
case  reported  by  Loven  ("  Fall  von  Gonorrhoe  bei  einen  flinf 
jahrigen  Madchen ;  Peritonitis ;  Tod,"  Schmidt's  Jahrbuclier,  B. 
ccxiv.  p.  39)  which  is  by  no  means  an  isolated  one.  The  source 
of  infection  could  not  be  learned  in  this  case,  but  the  diagnosis 
of  gonorrhceic  ascending  infection  was  positive.  The  disease 
commenced  as  an  ordinary  vulvo-vaginal  blennorrhcea,  which 
consecutively  extended  to  the  uterus  and  Fallopian  tubes,  and 
terminated  in  pelvic  and  diffuse  peritonitis.  It  is  possible  that 
in  this  case  a  secondary  infection  had  taken  place,  as,  at  the 
necropsy,  chain  cocci  were  found  in  the  peritoneal  cavity. 

The  Gonococcus  and  Purulent  Ophthalmia. — Haab  {Der 
Micrococcus  der  Blenorrhoea  neonat.,  Wiesbaden,  1881)  showed 
that  the  microorganism  found  in  gonorrhoeal  pus  and  the  secre- 
tion of  purulent  ophthalmia  are  identical.  He  placed  great  stress 
on  the  fact  that  according  to  his  own  observations  the  gono- 
coccus is  always  present  in  the  secretions  of  purulent  ophthalmia, 
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and  that  it  is  never  found  in  the  simple  inflammatory  or  catar- 
rhal form. 

Widmark  ("  Bakteriologische  Studien  iiber  purulente  Con- 
junctivitis und  gonorrhoische  Urethritis,"  Hygiea,  B.  xlvi.,  1884) 
examined  twenty-four  cases  of  purulent  conjunctivitis  in  refer- 
ence to  the  existence  of  the  gonococcus,  using  Welander's 
method.  In  most  of  the  cases  he  found  the  microbe.  The 
gonococcus  was  found  free  in  the  secretions,  the  pus  corpuscles, 
and  the  epithelial  cells.  He  believes,  with  Welander,  that  during 
the  period  of  incubation  the  microbes  remain  attached  to  the 
epithelial  cells,  and  are  reproduced  there,  whence  they  later 
penetrate  into  the  deeper  tissues.  After  a  time  they  almost 
disappear  in  the  secretions,  without,  at  the  same  time,  any  im- 
provement taking  place  in  the  catarrhal  condition.  From  a 
practical  standpoint  these  observations  are  important,  as  they 
prove  the  importance  of  early  treatment  before  the  microbes 
have  passed  beyond  the  reach  of  local  applications  of  anti- 
mycotic  remedies. 

Among  other  prominent  ophthalmologists,  Sattler,  Lebert, 
and  Hirschberg  recognize  the  gonococcus  of  Neisser  as  the 
specific  cause  of  gonorrhoea  and  its  identity  with  the  coccus 
found  in  specific  purulent  ophthalmia. 

The  Gonococcus  in  Abscesses. — Opinions  are  divided  in 
reference  to  the  pyogenic  properties  of  the  gonococcus.  In 
infections  of  the  mucous  membrane  its  pus-producing  property 
is  well  known,  but  at  present  is  not  attributed  to  its  direct  effect 
on  the  tissues,  but  to  the  action  of  ptomaines  which  it  produces. 
A  number  of  cases  have  been  reported  which  appear  to  show 
that  under  certain  circumstances  the  microbe  enters  the  circula- 
tion and  is  the  cause  of  metastatic  abscesses,  and  on  this  account 
should  be  classed  with  the  pus  micr(3bes. 

Horteloup  relates  the  case  of  a  man,  twenty-seven  years  of 
age,  who  had  suffered  from  gonorrhoea  for  several  months, 
in  whom  an  abscess  formed  in  the  clavicular  region,  which  was 
incised,  and  in  the  pus  numerous  gonococci  were  found. 

Schwarz  [Samviiimg  klin.  Vortrdge,  1886,  No.  279)  asserts  that 
the  gonococcus  is  constantly  found  in  the  effusion  of  joints  in 
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gonorrhoeal  rheumatism,  in  abscesses  caused  by  gonorrhoea, 
and  in  the  glands  of  Bartholin.  He  further  states  that  it  is 
found  free  in  the  fluid,  but  mostly  it  is  incorporated  in  the  proto- 
plasm of  pus  corpuscles.  Petrone  detected  the  specific  microbe 
in  the  effusion  of  joints,  and  in  the  blood,  in  two  patients  suffer- 
ing from  gonorrhoeal  rheumatism.  He  regarded  the  joint  com- 
plications as  metastatic  processes  caused  by  the  gonorrhoeal 
infection. 

Kammerer  ("  Ueber  gonorrhoische  Gelenkentzlindung,"  Cen~ 
tralblatt  f.  Cliinifgie,  1884,  No.  4)  examined  the  fluid  from  two 
cases  of  gonorrhoeal  arthritis,  and  found  micrococci  present  in 
one  and  absent  in  the  other. 

At  a  meeting  of  the  Gesells.  d,  Aerzte,  in  Zurich,  Prof  Haab 
(Correspondence,  British  Medical  Journal,  June  2,  18S8)  read  a 
paper  on  a  generalized  or  constitutional  gonorrhoeal  infection 
developing  consecutively  to  specific  urethritis.  He  often  met 
cases  of  gonorrhoeal  iritis  and  irido-cyclitis,  as  well  as  of  con- 
junctivitis, originating  without  any  direct  transmission  of  the 
urethral  discharge.  In  cases  of  the  latter  kind  no  gonococci 
were  present  in  the  conjunctival  secretion,  the  disease  usually 
running  a  mild  and  favorable  course.  He  further  cites  a  strik- 
ing case  of  general  infection  after  urethral  gonorrhoea,  in  which 
death  was  threatening  in  consequence  of  extreme  exhaustion, 
caused  by  a  continuous,  uncontrollable  fever  of  many  weeks' 
duration.  The  man  was  suffering  from  effusion  into  his  knee- 
and  elbow-joints,  abscesses  in  the  left  axilla,  prolonged  and 
obstinate  cystitis,  and  double  ophthalmia  of  the  severest  kind, 
ending  in  complete  destruction  of  one  eye  and  a  serious  disor- 
ganization of  the  other.  No  microbes  were  found  in  the 
articular  exudation,  but  the  axillary  abscess  was  found  to  contain 
staphylococcus.  Prof.  Haab  seems  to  think  that  this  case  is  an 
instance  of  a  mixed  general  infection  with  gonococcus  plus 
staphylococcus. 

Bergmann  ("Gonitis  gonorrhoica  mit  Coccen,"  St.  Petersbiirger 
med.  Wochenschrift,  1885,  No.  35)  found  gonococci  in  pus  re- 
moved from  a  knee-joint  of  a  patient  suffering  from  gonorrhoea, 
three  weeks  after  the  beginning  of  the  urethritis. 
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Haslund  ("  Beitrag  zur  Pathogenese  des  gonorrhoischen 
Rheumatismus,"  Vierteljahrsschrift  f.  Derm.  u.  Syph.,  B.  ix.  p.  359), 
on  the  other  hand,  was  unable  to  find  the  specific  cocci  of 
gonorrhoea  in  eleven  cases  of  synovitis  in  gonorrhoeal  patients. 

Hoffa  ("  Bacteriologische  Mitth.  aus  der  chir.  Klinik  des 
Prof  Maas,  Wiirzburg/'  Foftschritte  der  Medicin,  B.  x.  p.  75) 
found  no  gonococci  in  a  purulent  synovitis  occurring  in  a  patient 
suffering  from  gonorrhcea,  but  in  two  cases  in  which  bubo  formed 
he  found  staphylococcus  pyogenes  albus  and  aureus  in  the  pus 
of  the  abscesses,  but  no  gonococci.  These  were  undoubtedly 
cases  in  which  suppuration  in  the  glands  was  caused  by  a  mixed 
infection. 

Svaimo^ {Wratsch,  1886,  No.  31)  examined  the  sero-purulent 
contents  removed  from  the  knee-joint  by  aspiration,  in  a  patient 
twenty-eight  years  of  age,  six  weeks  after  gonorrhoeal  infection 
and  two  weeks  after  the  commencement  of  the  joint  affection, 
and  found  numerous  clusters  of  gonococci  within  the  pus  cor- 
puscles.    Afanasieff  made  similar  observations. 

Sahli  has  recorded  a  very  interesting  case  of  gonorrhoeal 
metastasis  of  the  skin.  In  a  patient  who  for  two  months  had 
suffered  from  gonorrhoea,  there  appeared  two  abscesses,  as  large 
as  a  man's  fist,  situated  in  the  region  of  the  knee-joint.  On 
incision  a  large  quantity  of  sero-sanguinolent  pus  escaped. 
Microscopical  examination  revealed  the  presence  of  typical 
gonococci  embedded,  as  usual,  within  pus  corpuscles. 

Some  pathologists,  among  them  Watson  Cheyne  ("  Lectures 
on  Suppuration  and  Septic  Diseases,"  Brit.  Med.  Jotirn.,  February 
15,  March  3,  10,  1888),  assert  that,  when  in  cases  of  gonorrhoea 
suppurative  adenitis  and  para-adenitis  in  the  inguinal  glands  take 
place,  pus  microbes  are  present  in  the  pus,  and  the  suppuration 
must  be  considered  as  the  consequente  of  a  mixed  infection. 

Diagnostic  Value  of  the  Gonococcus. — Neisser,  Bumm, 
Bockhardt,  Eschbaum,  Newberry,  Campona,  Aufrecht,  Schwarz, 
Lundstrom,  Weiss,  Ehrlich,  Brieger,  Hartdegen,  and  others  have 
never  failed  in  finding  the  gonococcus  present  in  gonorrhoeal  dis- 
charges.    The  best  ophthalmologists  rely  upon   its  presence  in 
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differentiating  between  specific  and  simple  conjunctivitis.  Only  a 
few  authorities  have  arrayed  themselves  against  Neisser's  claim. 

Sanger  ( "  Gonorrhceal  Disease  of  the  Uterine  Appendages 
and  its  Operative  Treatment,"  Archiv  f.  Gyndkologie,  B.  xxv., 
Heft  i)  states  that  the  hope  aroused  by  the  discovery  of  Neisser, 
that  in  the  gonococcus  we  should  find  the  means  of  diagnosing 
chronic  gonorrhoea,  had  proved  to  be  in  vain,  and  holds  it  to 
be  an  established  fact  that  gonorrhoea  can  exist  without  the 
demonstrable  presence  of  gonococci.  The  absence  of  the  gono- 
coccus proved  nothing  against  the  gonorrhceal  nature  of  the 
disease;  whilst  the  presence  of  diplococci,  in  view  of  the  occur- 
rence of  non-pathogenic  forms,  did  not  prove  the  gonorrhceal 
nature  of  the  disease.  If  the  cocci  cannot  be  found,  they  may 
have  been  somewhere  broken  up,  while  a  ferment  produced  by 
them  may  still  be  active ;  or  they  are  absent  from  the  secretion 
while  present  in  the  tissues  ;  or  there  exists — and  this  would 
render  the  high  degree  of  infectiousness  of  a  comparatively 
trifling  amount  of  secretion  in  latent  gonorrhoea  the  most  intel- 
ligible— a  permanent  form  (Dauer-form)  of  the  gonococcus  not 
yet  discovered. 

Eugen  Frankel  ("  Bericht  tiber  eine  bei  Kindern  beobachtete 
Endemic  infektioser  Kolpitis,"  Virchow's  Archiv,  B.  xcix.  p.  251) 
claimed  to  have  found  a  diplococcus  in  the  secretions  of  non- 
gonorrhoeal  colpitis  in  children  which  could  not  be  distinguished 
from  the  gonococcus  of  Neisser.  He  therefore  argued  that  for 
diagnostic  purposes  the  simple  presence  of  the  microbe  could 
not  be  relied  upon,  and  cultivation  and  inoculation  experiments 
became  necessary  in  order  to  differentiate  between  the  specific 
and  non-specific  diplococcus.  Later,  after  resorting  to  another 
method  of  staining,  he  satisfied  himself  that  the  diplococcus 
was  identical  with  Neisser's  gonococcus. 

Sinety  and  Henneguy  have  made  special  observations  in 
reference  to  the  presence  of  the  gonococcus  in  the  pus  of  gon- 
orrhoea! urethritis  in  the  female  and  found  it  present  only  in 
cases  in  which  the  urine  was  of  alkaline  reaction,  while  they 
failed  to  find  it  when  the  urine  was  acid. 

Sternberg  (The  Medical  News,  January  20,  1883)  cultivated  a 
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micrococcus  from  gonorrhoeal  discharges  in  bouillon  which  in 
its  morphology  resembled  the  gonococcus  described  by  Neisser. 
He  made  numerous  inoculation  experiments  in  animals  and  a 
few  in  man  with  only  negative  results.  Subcutaneous  injections 
of  a  pure  culture  also  proved  harmless.  He  came  to  the  con- 
clusion that  the  micrococcus  which  he  found  corresponded  to 
the  micrococcus  ureae  of  Cohn;  the  pathogenic  effect  of  which 
has  been  shown  to  be  the  cause  of  alkaline  fermentation  of 
urine  (Pasteur). 

Leistikow  {Deutsche  Medicinal- Zeitiing,  September  7,  1882)  has 
observed  that  during  the  first  stage  of  gonorrhoea,  when  the 
discharge  is  thick  and  abundant,  but  few  gonococci  could  be 
found.  They  were  found  abundant  in  the  thin  and  scanty  secre- 
tion of  the  later  stages,  sometimes  even  when  the  disease  had 
existed  for  a  year.  All  authorities  who  have  studied  the  rela-- 
tions  of  the  gonococcus  to  gonorrhoea  with  the  greatest  care, 
insist  that,  for  diagnostic  purposes,  it  is  not  only  necessary  to 
demonstrate  its  presence,  but  to  ascertain  its  intra-cellular  loca- 
tion and  the  manner  in  which  this  microbe  arranges  itself  in 
groups  in  the  protoplasm  of  the  cell  between  the  nucleus  and 
the  envelope  of  the  cell,  and  these  conditions  should  be  studied 
with  the  greatest  care  in  all  medico-legal  cases  in  which  a 
positive  opinion  must  rest  on  a  microscopical  examination  of 
the  secretion. 

XXI.  Syphilis. 

The  infectious  microbic  nature  of  syphilis  is  so  evident  that 
no  one  for  a  moment  would  dare  to  question  it,  and  yet  with  all 
modern  improvements  for  bacteriological  research  and  the  preva- 
lence of  this  affection  at  all  times,  and  all  over  the  world,  it  is 
strange  that,  so  far,  it  has  not  been  possible  to  furnish  positive 
and  convincing  proof  of  the  existence  of  a  definite,  specific 
microorganism  in  all  syphilitic  lesions,  and  to  demonstrate  its 
etiological  relation  to  this  disease.  It  is  interesting  and  profit- 
able to  know  what  has  been  done  during  the  last  few  years  in 
the  bacteriological  study  of  syphilitic  lesions,  and  although  the 
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Syphilis  bacilli  from  a  papule,  after  a  preparation  from  Lustgarten. 
2500  diam. 
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claims  which  have  been  made  are  in  all  probability  unfounded, 
I  will  give  a  brief  resume  of  the  literature  on  this  subject. 

In  1884  Lustgarten  [Wiener  nied.  Wochcnschrift,  1884,  No.  47) 
announced  that  he  had  found  a  bacillus  in  two  cases  of  initial 
sclerosis  and  in  a  syphilitic  gumma,  for  which  he  claimed 
specific  pathogenic  properties.  Nearly  at  the  same  time,  and 
without  knowledge  of  Lustgarten's  work,  Doutrelepont  found  a 
bacillus  in  a  primary  hard  chancre,  two  broad  condylomata,  and 
in  one  case  of  syphilitic  papular  eruption  of  the  skin,  which 
resembled  closely  the  bacillus  of  tuberculosis.  He  found  it 
difficult  to  stain  this  bacillus,  but  finally  succeeded  with  gentian- 
violet.  In  the  beginning  of  the  year  1885,  Lustgarten  ("Die 
Syphilisbacillen,"  Mit.  4  Tafeln,  Wiener  med.  Jahrb.,  1885)  pub- 
lished his  second  paper,  in  which  he  gave  an  accurate  description 
of  the  bacillus  and  the  results  of  a  more  extended  investigation 
of  the  subject.  He  had  in  the  meantime  examined  numerous 
specimens  of  syphilitic  lesions,  and  as  he  had  invariably  been 
able  to  demonstrate  the  presence  of  the  bacillus  in  them  and  its 
absence  in  two  soft  chancres,  he  expressed  his  firm  conviction 
that  the  bacillus  was  the  specific  cause  of  the  disease. 

Description  of  Lustgarten's  Bacillus  of  Syphilis. — The 
bacilli  are  rods  3  to  4  micromillimetres  in  length,  and  0.88 
micromillimetre  in  thickness,  resembling  somewhat  the  bacilli 
of  leprosy  and  tuberculosis.  The  rods  are  not  straight,  but 
somewhat  curved,  or  S-shaped.  After  staining,  light  oval  spots 
were  seen  within  their  protoplasm  which  were  thought  to  be 
spores.  The  bacilli  were  never  seen  free,  but  were  always  found 
in  the  interior  of  nucleated  cells  which  are  more  than  double 
the  size  of  leucocytes.  The.  bacilli  have  been  observed  in  the 
discharge  of  the  primary  lesion,  and  in  the  hereditary  affections 
of  tertiary  gummata. 

Staining. — Lustgarten' s  Method.  Sections  are  placed  for  from 
twelve  to  twenty-four  hours  in  the  following  solution  at  the 
ordinary  temperature  of  the  room,  and  finally  the  solution  is 
warmed  for  two  hours  at  60°  C.  (140°  F.): 

Concentrated  alcoholic  solution  of  gentian-violet       11  parts. 
Aniline  water    .         .         .  .         .         .  .      100     " 
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The  sections  are  then  placed  for  a  few  minutes  in  absolute  alcohol, 
and  from  this  transferred  to  a  1.5  per  cent,  solution  of  perman- 
ganate of  potassium.  After  ten  minutes  they  are  immersed 
for  a  moment  in  a  pure  concentrated  solution  of  sulphurous  acid. 
If  the  section  is  not  completely  decolorized,  immersion  in  the 
alcohol  and  in  the  acid  must  be  repeated  three  or  four  times. 
The  sections  are  finally  dehydrated  with  absolute  alcohol, 
cleared  with  clove-oil,  and  mounted  in  Canada  balsam.  Giacomi 
has  simplified  and  improved  this  method.  He  immerses  cover- 
glass  preparations  by  staining  them  for  a  few  moments  in  a  solu- 
tion of  fuchsin,  after  which  they  are  washed  in  water  to  which 
a  few  drops  of  a  solution  of  chloride  of  iron  have  been  added. 
Complete  decolorization  is  effected  in  a  concentrated  solution 
of  chloride  of  iron. 

Doutrelepont  and  Schiitz  obtained  good  results  by  staining 
in  a  one  per  cent,  gentian  solution,  decolorizing  in  a  solution  of 
nitric  acid  i  :  15,  and  after-staining  with  safranin;  after  which 
they  are  dehydrated  in  a  sixty  per  cent,  solution  of  alcohol, 
cleared  in  clove-oil,  and  mounted  in  Canada  balsam.  After  this 
process  the  bacilli  are  stained  blue  and  the  tissues  red. 

Gottstein  immersed  the  sections  for  twenty-four  hours  in 
fuchsin  solution,  after  which  they  were  washed  in  water  and 
transferred  into  pure  or  diluted  tincture  of  chloride  of  iron, 
dehyrated  in  alcohol,  and  cleared  up  in  oil  of  cloves  or  xylol, 
when  they  are  ready  to  be  embedded  in  Canada  balsam.  This 
method  stains  the  bacilli  a  red  or  dark  violet  color. 

Cultivation  Experiments. — Lustgarten's  cultivation  experi- 
ments did  not  succeed.  Few  attempts  to  reproduce  the  bacillus 
upon  different  nutrient  media  have  yielded  positive  results. 
Klebs  succeeded  best  in  cultivating  them  upon  a  gelatine  pre- 
pared from  the  bladder  of  a  kind  of  sturgeon  (Hausenblasen- 
gallerte)  found  in  some  of  the  rivers  of  Russia.  Inoculations  of 
gelatine  kept  at  the  ordinary  temperature  of  the  room  produced, 
after  thirty-seven  days,  around  the  implanted  piece  of  tissue  a 
grayish-yellow  culture.  In  one  instance  the  same  culture 
medium  was  inoculated  with  the  blood  of  an  infected  monkey, 
when  on  the  fifth  day  a  brownish  zone  had  formed  around  the 
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streak  made  by  the  needle,  which  on  microscopical  examination 
was  seen  to  be  composed  exclusivelyof  small  bacilli.  Embedded 
in  the  culture,  granules  were  also  found,  which  were  thought 
might  be  spores.  Similar  results  have  since  been  obtained  by 
Martineau  and  Hammonic  {Les  Bacleries,  par  Cornil  et  Babes, 
p.  774)  and  Birch-Hirschfeld  [Centmlblatt f.  d.  ined.  Wiss.,  1882, 
Nos.  33,  44),  who  cultivated  the  bacillus  from  the  primary  lesion, 
condylomata,  and  gummata  of  internal  organs. 

Inoculation  Experiments. — The  transmission  of  syphilis  to 
animals  by  implantation  of  syphilitic  tissue,  or  by  inoculations 
with  cultures,  has,  so  far,  not  met  with  uniform  success,  as  it  has 
been  found  difficult  to  find  animals  susceptible  to  syphilitic  in- 
fection. 

Klebs's  experiments  on  monkeys  yielded  positive  results. 
Martineau  and  Hammonic  experimented  on  the  same  animal 
and  produced  the  disease  by  inoculation  with  a  pure  culture. 
They  observed  twenty-eight  days  after  inoculation  of  the  pre- 
puce two  indurations  which  were  followed  by  general  secondary 
symptoms.  In  one  case  in  which  Klebs  used  a  culture  for 
inoculation  an  abscess  formed,  and  the  animal  remained  appar- 
ently well  until  the  seventh  week,  when  a  granulation-swelling 
formed  at  the  base  o^  the  upper  jaw  which  ulcerated,  and  from 
this  point  a  cheesy  infiltration  extended  to  the  base  of  the  skull; 
the  same  deposits  were  found  between  the  base  of  the  skull  and 
the  dura  mater.  From  the  abscess  which  still  contained  cheesy 
masses  lymphatic  infection  had  taken  place,  and  the  glands  also 
contained  cheesy  material.  No  miliary  tuberculosis  could  be 
found.  Bacilli  were  found  in  the  cheesy  material  which  were 
identical  with  those  contained  in  the  inoculation  material.  In 
another  case  a  piece  of  tissue  from  a  hard  chancre  was  implanted 
under  the  skin  of  one  of  the  posterior  extremities.  Six  weeks 
after  the  implantation  general  and  febrile  symptoms  supervened, 
attended  by  a  papular  eruption  on  the  forehead  and  face.  Death 
occurred  five  months  after  inoculation,  and  at  the  post-mortem 
syphilitic  lesions  were  found  in  the  skull  and  lungs. 
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Bacteriological  and  Experimental  Stndy  of  Syphilis. 

Doutrelepont  and  Schiitz  ("  Die  Bacillen  bei  Syphilis/* 
Deutsche  med.  WocJienschrift,  1885,  No.  9)  are  more  reserved  in 
their  statements  than  Lustgarten  in  reference  to  the  causation 
of  syphilis  by  the  bacillus  just  described.  In  regard  to  the 
uniform  presence  of  a  bacillus  in  syphilitic  lesions  they  concur 
in  the  views  advanced  by  Lustgarten.  They  found  the  bacil- 
lus between  and  within  cells.  They  consider  it  as  the  probable 
cause  of  syphilis,  but  they  thought  that  further  proof  must  be 
furnished  by  culture  and  inoculation  experiments  before  this 
question  could  be  definitely  settled. 

Doutrelepont  found  the  bacillus  taken  from  the  blood  near 
a  syphilitic  lesion  of  the  skin,  and  from  a  syphilitic  primary 
sclerosis  of  the  upper  lip  produced  a  feeble  culture  upon  solidi- 
fied hydrocele  fluid. 

Matterstock  {Sitzirngshericht  d.  pliys.-med.  Gesellschaft  su 
IViirzdurg,  1885,'  und  Ueber  Bacillen  bei  Syphilis,  Wiirzburg, 
1885),  after  a  careful  examination  of  100  sections  and  150 
specimens  of  secretions  from  syphilitic  lesions,  supported  in 
the  main  the  views  held  by  Lustgarten,  and  places  great  im- 
portance upon  microscopical  examination  of  syphilitic  pro- 
ducts as  a  diagnostic  measure.  Conjointly  with  Bitter,  of 
Osnabriick,  he  found  the  disintegrated  bacilli  described  by 
Doutrelepont  in  the  shape  of  granular  masses,  which  outlined 
the  size  and  shape  of  the  bacilli.  He  often  saw  the  bacilli 
between  the  cells  and  the  connective-tissue  fibrillse.  He  states 
that  the  bacillus  is  not  present  in  large  numbers  in  the  speci- 
mens, and  unless  carefully  searched  for  may  not  be  found.  As 
it  can  be  found  in  the  lesions  of  all  three  stages  of  the  disease, 
he  asserts  that  its  etiological  importance  can  be  no  longer 
doubted,  even  although  cultivation  and  inoculation  experiments 
have  so  far  not  furnished  the  crucial  test.  ^ Later  the  same 
author  found  similar  bacilli  in  the  secretions  of  the  genital 
organs  in  patients  in  whom  syphilis  could  be  excluded  with 
certainty. 

Andromico    ("  Ueber    die    parasitiire    Genese    der    Syphilis,' 
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VierteljalirsscJirift  f.  Derm.  11.  Syph.^  1886,  p.  475)  claims  to  have 
cultivated  from  a  flat  nodule  of  the  skin  in  a  syphilitic  patient, 
cocco-bacteria  which,  injected  under  the  skin  of  a  rabbit,  pro- 
duced a  typical  indurated  ulcer,  followed  by  glandular  infiltration. 
He  also  inoculated  a  cat  with  fluid  contents  of  a  syphilitic 
pemphigus  with  the  result  of  producing  a  hard,  painless  swell- 
ing followed  by  a  papular  eruption  of  the  skin,  and  loss  of  hair 
of  the  skin  covering  the  abdomen.  The  fluid  injected  and  the 
syphilitic  lesions  in  the  animal  contained  the  same  bacteria 
which  he  had  cultivated  from  the  syphilitic  nodule  of  the  skin. 

Doutrelepont  ("  Ueber  die  Bacillen  bei  Syphilis,"  Viertdjahrs- 
scJirift  f.  Derm.  11.  Syph.,  1887,  p.  lOi),  after  more  extended 
observations,  has  come  to  the  positive  conclusion  that  bacilli 
are  always  present  in  syphilitic  lesions,  and  even  in  the  blood 
of  patients  suffering  from  syphilis,  and  insists  that  in  spite  of 
the  discovery  of  the  bacillus  of  smegma  they  must  be  regarded 
as  the  cause  of  syphilis. 

Zeissl  ("  Untersuchungen  uber  den  Lustgarten  schen  Bacillus 
in  Syphilisproducten  und  Secreten  derselben,"  Wiener  med. 
Presse,  1885,  No.  48)  examined  sections  from  nine  cases  of 
initial  sclerosis  for  bacilli,  and  found  them  present  only  in  one, 
and  in  this  one,  only  two  were  to  be  seen.  Baumgarten  readily 
detected  Lustgarten's  bacillus  in  a  specimen  taken  from  a  hard 
chancre  by  resorting  to  De  Giacomi's  method  of  staining  after 
he  had  failed  in  numerous  instances  with  Lustgarten's  method. 

Haberkorn  claims  to  have  found  in  the  blood  of  syphilitic 
patients  a  microorganism  which  he  describes  as  a  round,  oval, 
or  short  cylindrical-shaped  spore  of  darkened  color,  o.OOi  to 
0.002  millimetre  in  diameter,  which  is  also  found  in  close 
proximity,  or  adherent  to  white  blood-corpuscles.  He  also 
claims  to  have  cultivated  this  microbe. 

Marcus  (These  de  Paris,  Annales  de  Derm,  et  Syph.,  1885)  dis- 
covered another  microbe  which  he  believed  to  be  the  cause  of 
syphilis.  He  found  in  syphilitic  lesions  cocci  arranged  in  groups 
of  from  six  to  seven,  which  could  be  readily  stained  with 
gentian-violet.  They  resist  the  action  of  alcohol,  and  are  easily 
deprived  of  their  color  in  acidulated  alcohol.     He  made  success- 
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ful  cultivations,  but  his  inoculation  experiments  yielded  only 
negative  results. 

Another  bacillus  which  was  supposed  to  be  the  cause  of 
syphilis  was  described  by  Eve  and  Lingard  (  On  a  Bacillus 
Cultivated  from  the  Blood  and  froin  Diseased  Tissues  in  Syphilis, 
1886).  This  bacillus  contained  spores  and  was  readily  cultivated. 
It  appeared  in  the  form  of  rods  somewhat  variable  in  length, 
which  on  staining  showed  that  the  different  segments  were 
unequally  stained.  The  most  successful  results  in  staining  were 
obtained  with  Humbolt-red,  in  aniline  oil,  and  decolorization 
in  alcohol.  Gram's  method  was  also  found  efficient,  while 
Lustgarten's  yielded  only  negative  results.  The  cultures  grew 
upon  solid  blood  serum  or  hydrocele  fluid  and  agar-agar. 

Disse  and  Taguchi  ("  Ueber  das  Contagium  der  Syphilis,'^ 
Deutsche  med.  Wochenschrift,  1885,  No.  48,  and  same,  1886,  No 
14)  examined  the  blood  of  patients  suffering  from  secondary 
syphilis,  and  found  in  it  almost  constantly  cocci  of  one  micro- 
millimetre  in  diameter,  isolated,  or  in  colonies  between  the  blood 
corpuscles.  The  cultures  upon  different  nutrient  media  appeared 
as  grayish-white  masses.  All  culture  media  with  the  exception 
of  solid  blood  serum  were  liquefied  by  them,  and  it  is  the  first 
time  that  we  have  an  account  of  the  liquefaction  of  agar-agar  by 
microbes.  In  the  cultures  the  microbes  appear  in  pairs  which 
give  them  the  appearance  of  short  rods  with  a  light  space  in  the 
middle  at  the  point  of  junction  of  the  two  cocci.  They  ex- 
hibited active  movements,  and  reproduction  was  seen  to  take 
place  by  simple  segmentation.  Gram's  method  of  staining 
proved  most  successful.  Isolated  cocci,  the  authors  believe, 
exist  in  the  blood  of  patients  the  subject  of  latent  syphilis,  and 
in  cultures  made  from  them  the  diplococcus  appears.  With  a 
pure  culture  seven  rabbits,  two  sheep,  five  dogs,  and  one  white 
mouse  were  inoculated.  Under  strict  antiseptic  precautions  the 
microbes  were  introduced  into  the  subcutaneous  tissue  through 
a  minute  incision.  Diplococci  were  found  in  the  blood  of  the 
dogs  and  rabbits  after  ten  days,  in  the  sheep  after  three  weeks, 
and  their  presence  remained  constant  for  several  months. 
Among  the  dogs  were  four  females ;  two  of  them  were  pregnant 
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at  the  time  of  inoculation,  and  all  of  the  pups  died  soon  after 
they  were  born.  Some  of  the  inoculated  animals  died  at 
different  times,  and  the  others,  with  the  exception  of  two,  were 
killed  in  from  two  to  eight  months  after  inoculation.  In  none 
of  the  animals  could  any  infection  of  the  skin  or  mucous  mem- 
branes be  found.  Induration  at  the  point  of  inoculation  was 
noticed  in  only  one,  and  it  disappeared  eighteen  days  after  the 
inoculation.  In  all  of  the  animals  characteristic  pathological 
changes  were  found  in  the  heart,  lungs,  liver,  and  kidneys. 
The  authors  believe  that  the  syphilitic  virus  in  animals,  like  in 
man,  acts  upon  the  bloodvessels,  only  that  in  animals  the 
morbid  changes  take  place  in  other  organs.  In  animals  the 
vessels  of  the  skin  remain  exempt,  while  the  vessels  in  the 
heart,  lungs,  liver,  and  kidneys  are  diseased.  Quite  frequently 
the  vessels  of  the  brain  were  also  found  diseased,  but  very 
seldom  the  vessels  of  the  intestines.  Syphilitic  gummata  were 
also  found  less  frequently  than  in  man.  The  authors  claim  that 
the  microbes  live  in  the  circulating  blood,  and  they  found  them 
in  great  abundance  in  the  affected  tissue,  in  which  they  appeared 
to  have  only  a  limited  existence.  They  believe  that  syphilis 
becomes  latent  as  soon  as  the  cocci  cease  to  grow. 

From  the  above  extracts  of  the  current  literature  on  the  eti- 
ology of  syphilis,  it  can  be  seen  that  different  microbes  have 
been  found  in  the  blood  and  tissue  lesions  of  patients  suffer- 
ing from  syphilis,  and  that  the  discoverers  of  each  of  them 
claimed  to  have  found  the  cause  of  syphilis.  So  far,  no  uniform 
results  have  been  obtained,  and  it  must  be  left  for  future  research 
to  discover  a  new  microbe,  or  to  substantiate  some  one  of  the 
claims  made  in  the  past.  This  much  we  can  say  for  Lustgarten, 
that  he  has  at  least  pointed  out  the  proper  method  for  future 
investigations. 

The  Bacilhis  of  Smegma. 

Soon  after  the  publication  of  Lustgarten's  second  paper,  Tavel 
{Arcliiv  de  physiol.  et  path.,  No.  7,  1885)  announced  that  he  had 
found  a  bacillus  in  the  smegma  and  secretions  of  the  mucous 
membranes  of  the  external  genital  organs,  which  in  shape  and 
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its  reaction  to  staining  material  proved  identical  with  the  bacillus 
described  by  Lustgarten.  Klemperer,  from  his  own  observa- 
tions, came  also  to  the  conclusion  that  the  smegma  bacillus 
resembled  Lustgarten's  bacillus,  that  their  identity  appeared 
more  than  probable.  Both  Tavel  and  Klemperer  mention  as  a 
distinguishing  feature  between  the  smegma  bacillus  and  the 
bacillus  of  tuberculosis,  that  the  former  is  completely  decolor- 
ized by  washing  the  dried  and  stained  preparation  for  a  minute 
and  a  half  in  a  33-I-  per  cent,  solution  of  nitric  acid,  and  after- 
ward for  half  a  minute  in  absolute  alcohol.  In  specimens  thus 
treated,  the  bacilli  disappear,  while  the  tubercle  bacilli  similarly 
treated  remain  deeply  stained. 

In  September,  1885,  Doutrelepont  published  his  observations 
on  the  smegma  bacillus,  wherein  he  corroborates  Tavel's  obser- 
vations (Tavel,  "Zur  Geschichte  der  Smegmabacillen,"  Central- 
blatt  f.  Bad.  ii.  Parasitenhinde ,  B.  i.  No.  23). 

Secondary  Infection  of  Syphilitic  Lesions  with  Pus  Microbes. 

Kassowitz  and  Hochsinger  ("  Ueber  einen  Mikro-organismus 
in  den  Gewheben  hereditar  syphil.  Kinder,"  Wiener  vied.  Blatter, 
B.  ix.,  1886)  reported  during  the  early  part  of  the  year  1886  that 
they  had  found,  by  means  of  a  modification  of  Gram's  method 
of  staining,  a  chain  coccus  in  the  contents  of  pemphigus  bullae, 
the  bones,  liver,  pancreas,  lungs,  and  thymus  gland  of  five 
syphilitic  children  who  had  died  soon  afterbirth.  The  microbes 
were  found  within  the  vessels  and  the  paravascular  spaces ;  the 
finer  capillaries  were  sometimes  seen  to  be  completely  filled  with 
them.  The  cocci  were  found  in  close  contact  with  the  red  blood- 
corpuscles,  but  never  in  their  interior,  or  within  other  cells.  They 
were  only  found  in  organs  in  which  syphilitic  lesions  could  be 
detected  by  naked  eye  appearances,  or  by  microscopical  exami- 
nation, and  could  never  be  found  in  the  same  places  in  non- 
syphilitic  children.  From  the  streptococcus  of  erysipelas  these 
microbes  differed  as  they  were  found  either  within  or  in  the 
immediate  vicinity  of  bloodvessels,  and  from  the  streptococcus 
pyogenes  in  that  they  did  not  cause  suppuration.  The  authors 
do   not  claim   that  this  microbe  is   the   cause   of  syphilis,  but 
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look  upon  this  discovery  as  an  important  episode  in  the  study 
of  syphilis. 

KoHsko  has  examined  the  bodies  of  numerous  syphilitic  chil- 
dren who  died  one  or  two  days  after  birth,  and  was  unable  to 
find  this  streptococcus  or  any  other  microorganism.  In  one 
case  in  which  the  child  lived  for  fourteen  days,  and  had  suffered 
from  furunculosis,  he  found  a  streptococcus  which  he  took  for 
the  streptococcus  pyogenes.  He  believed  that  this  microbe  had 
entered  the  body  through  an  open  pemphigus  blister,  the  um- 
bilicus, or  had  been  derived  from  the  furuncles.  In  another 
case  in  which  he  found  the  same  microorganism  in  the  liver,  he 
obtained  a  pure  culture  of  the  streptococcus  pyogenes  from 
blood  taken  from  the  liver. 

Chotzen  {Vierteljahresschrift f.  Derm.  11.  Syphilis,  1887,8.  109) 
states  that  in  searching  for  the  same  microbe,  in  Neisser's 
clinique,  it  was  found  once  in  bone,  five  times  in  the  skin,  four 
times  in  the  liver,  once  in  the  mucous  membrane  of  the  intestine; 
in  the  last-mentioned  organ  the  microbe  was  found  in  great 
abundance,  not  in  the  vessels,  but  in  the  paravascular  and  lymph 
spaces.  In  bone  it  was  found  where  syphilitic  lesions  are  usually 
met  with.  As  the  result  of  his  observations  he  looks  upon  the 
streptococcus  only  as  an  accidental,  and  not  as  an  essential,  con- 
dition of  hereditary  syphilis.  In  cases  of  acquired  syphilis  it 
was  never  found.  As  this  streptococcus  must  be  different  from 
the  microbe  of  erysipelas  and  of  suppuration,  it  still  remains  an 
open  question  as  to  its  relation  to  syphilitic  infection.  From  a 
hypothetical  standpoint  he  regards  the  presence  of  the  strepto- 
coccus as  an  evidence  of  a  mixed  infection,  and  believes  that  it 
produces  death  by  giving  rise  to  sepsis.  The  presence  of  the 
coccus  in  the  medullary  tissue  of  the  epiphyseal  extremities  of  the 
long  bones  would  furnish  an  explanation  regarding  the  fre- 
quency with  which  lesions  are  found  here  in  children  suffering 
from  hereditary  syphilis.  As  points  of  entrance  of  the  strepto- 
coccus he  enumerates  coryza  and  inflammation  of  the  naso- 
pharyngeal space. 

Doutrelepont  ("  Streptokokken  und  Bacillen  bei  hereditarer 
Syphilis,"  Ccntralblatt  f.  Bact.u.  Parasitenkunde,  B.  ii.,  No.   13) 
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agrees  with  Chotzen  in  regard  to  the  character  and  etiological 
significance  of  the  streptococcus  found  in  children  suffering 
from  congenital  syphilis.  He  has  found  it  in  the  papular  erup- 
tions of  the  skin,  and  believes  that  it  enters  the  lymph  spaces 
here  and  through  these  channels  reaches  the  general  circulation 
and  distant  organs.  The  frequency  with  which  suppuration  in 
bones  and  other  organs  is  met  with  in  children  soon  after  birth, 
and  sometimes  in  utero,  would  suggest  that  the  secondary  infec- 
tion results  from  the  introduction,  sometimes  through  the 
maternal  circulation,  at  others  through  lesions  after  birth  of  pus 
microbes,  which  become  localized  in  organs  the  seat  of  syphi- 
litic lesions  where,  in  the  course  of  time,  suppuration  takes  place. 
The  presence  of  an  abundance  of  pus  microbes  may  destroy  life 
by  sepsis  before  a  sufficient  length  of  time  has  elapsed  for  them 
to  manifest  their  pathogenic  properties. 

XXII.  On  the  Alleged  Microbic  Origin  of  Tumors. 

Small,  round-celled  sarcoma  resembles  in  its  histological  struc- 
ture granulomata  so  closely  that  under  the  microscope  it  would 
be  impossible  to  make  a  positive  differential  diagnosis  between 
the  two;  at  the  same  time  all  malignant  tumors  in  their  clinical 
behavior  have  so  many  things  in  common  with  infective  swell- 
ings that  it  does  not  appear  strange  that  the  microbic  nature  of 
sarcoma  and  carcinoma  has  been  suspected  for  a  long  time,  and 
that  during  the  recent  strides  which  the  modern  science  of  bac- 
teriology has  made,  this  subject  has  been  studied  by  the  most 
improved  methods  of  investigation. 

The  veteran  surgeon  and  pathologist,  Sir  James  Paget 
{Lancet,  1887,  No.  19),  has  recently  called  attention  to  the  resem- 
blance existing  between  cancer  and' benign  tumors  on  the  one 
hand,  and  specific  and  micro-parasitic  affections  on  the  other. 
He  believes  that  cancer  is  allied  to  the  group  of  specific  microbic 
diseases,  including  syphilis,  tuberculosis,  glanders,  leprosy,  and 
actinomycosis.  He  claims  that  cancer  and  these  specific  infec- 
tive diseases  constitute  a  group  of  growths  which  are  self-sus- 
taining, have  special  modes  of  degeneration  and  of  ulceration, 
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to  which  they  all  tend  ;  are  all,  at  some  time,  either  infective  to 
tissues  at  a  distance  by  transportation  of  parts  of  the  growth 
through  lymphatics  or  bloodvessels,  or  to  adjacent  parts  by  in- 
vasion, or  to  other  beings  by  inoculation;  and  fmally  they  all 
occur  by  preference  in  tissues  or  organs  the  subject  of  local  injury 
or  irritation.  He  is  strongly  inclined  to  the  supposition  that, 
like  in  the  infective  inflammatory  affections,  the  cause  of  cancer 
is  owing  to  the  presence  of  a  specific  microbe.  As  the  essential 
predisposing  cause  for  the  localization  of  the  as  yet  unknown 
cancer  microbe  he  regards  the  existence  of  a  susceptibility  in 
some  part  of  the  organism  which  determines  localization  in  the 
same  manner  as  is  furnished  by  the  brain  in  hydrophobia  and 
spinal  cord  in  tetanus. 

Micro5rganisms  have  been  found  in  the  tissues  of  superficial 
carcinoma  and  in  secondary  carcinoma  of  internal  organs,  but 
even  Afanasieff,  who  studied  this  subject  with  the  greatest  care 
in  Klebs's  laboratory,  at  Prague  many  years  ago,  was  unable  to 
find  them  in  the  minute  miliary  nodules  of  disseminated  carci- 
noma. Weigert  found  bacilli  which  behaved  on  staining  like 
tubercle  bacilli  in  rapidly  growing  lympho-sarcoma,  and  Klebs 
in  leuksemic  lymphomata. 

Last  fall,  Scheuerlen  {Deutsche  med.  Wochenschrift^  1887,  No. 
48)  read  a  paper  before  the  Medical  Society  at  Berlin  which  at 
the  time  attracted  a  great  deal  of  attention,  and  which  was  imme- 
diately noticed  by  every  medical  journal  on  both  continents.  In 
this  paper  he  put  forth  the  claim  that  he  had  discovered  the 
microbe  of  carcinoma.  From  ten  cases  of  carcinoma  of  the 
breast  he  had  made  inoculations  upon  solid  sterilized  ascites  and 
hydrocele  fluid.  Usually  on  the  third  day  a  growth,  in  the  form 
of  a  colorless  film,  was  seen  on  the  surface  of  the  serum,  which 
later  changed  into  a  yellowish-brown  color.  On  microscopic 
examination  it  was  found  that  this  culture  was  composed  of  short 
bacilli,  with  spores  which  could  be  readily  stained  Avith  the 
ordinary  reagents.  These  bacilli  could  not  be  seen  in  stained 
sections,  but  could  be  demonstrated  in  fresh  cancer  juice.  Six 
bitches  were  inoculated  by  injecting  material  from  the  pure  cul. 
tures  directly  into  the  posterior  breast  gland,  and  fourteen  days 
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later  a  circumscribed  tumor  the  size  of  a  walnut  had  formed  at 
the  point  of  inoculation.  In  the  animals  killed  four  weeks  after 
inoculation  the  tumors  examined  under  the  microscope  were  seen 
to  be  composed  of  epithelial  cells,  in  which  the  spores  of  the 
bacilli  could  be  readily  identified. 

In  the  discussion  which  followed  the  reading  of  this  paper. 
Guttmann  agreed  with  the  author  that  the  bacilli  were  the  cause 
of  cancer.  Frankel  thought  that  the  microbes  entered  the 
tumor  and  their  presence  only  indicated  that  the  tumor  tissue 
had  determined  localization  of  floating  microbes.  In  the  same 
journal  Schill,  of  Dresden,  states  that  he  has  found  in  cancerous 
and  sarcomatous  tissues  rod-shaped  microbes  which  he  suc- 
ceeded in  cultivating  on  gelatine. 

Freire  claims  priority  in  the  discovery  of  the  microbe  of  carci- 
noma. Perrin  and  Barnahei  and  Sanarelli,  both  of  Siena,  have 
also  found  a  bacillus  in  connection  with  the  etiology  of  malig- 
nant growths. 

Ballance  and  Shattock  {Britisli  Med.  Journal,  Oct.  29,  1887) 
made  cultivations  from  twenty-two  cases  of  carcinoma,  the  ma- 
jority of  which  only  yielded  negative  results.  When  a  growth 
did  occur  the  organisms  were  the  same  as  those  described  and 
figured  by  various  observers  as  occurring  in  healthy  tissues. 

Francke's  ("Ueber  Aetiologie  und  Diagnose  von  Sarkom  und 
Carcinom."  Munch,  me d.  Wochenschrift,  1887)  experiments  began 
last  November,  and  he  had  already  seen  and  demonstrated  the 
bacillus  of  sarcoma  when  Scheuerlen's  discovery  was  announced. 
Francke  has  examined  nine  cancers  since  then,  and  in  all  has 
observed  the  carcinoma  bacillus  and  its  spores  as  described  by 
Scheuerlen.  His  observations  on  the  bacillus  of  sarcoma  were 
based  on  the  examination  of  three  cases. 

The  bacillus  found  in  them  was  tltinner  and  longer  than  the 
cancer-bacillus.  The  cancer  bacillus,  on  the  average,  is  2  micro- 
millimetres  long,  and  0.4  micromillimetre  broad,  while  the 
sarcoma  bacillus  measures  3  to  4  by  0.4  micromillimetres. 
The  spores  of  the  sarcoma  bacillus  also  resemble  the  spores  of 
the  cancer-bacillus,  except  that  they  are  a  little  larger  and  have 
a  sharply  contoured  pole.     The  two  microbes  were  cultivated 
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upon  the  same  nutrient  soil,  producing  a  brown  pigment.  In- 
oculations of  the  pure  culture  of  the  sarcoma  bacillus  have  pro- 
duced no  results  as  yet,  but  Francke  thinks  that  four  weeks  is 
too  short  a  time  for  sarcoma  to  develop,  and  he  will  make 
another  report  later.  Pfeiffer  ("  Der  Scheuerlensche  Krebs- 
bacillus  ein  Saprophyt,"  Z'<f///i'^/^(f  vied.  Woclienschrift,  1888,  No. 
11)  holds  that  Scheuerlen's  carcinoma  bacillus  is  a  saprophyte 
and  identical  with  the  proteiis  mirabilis  of  Hauser. 

Baumgarten  ("Ueber  Scheuerlen's  Carcinom-bacillus,"  Central- 
blatt  f.  Bacteriologie  u.  Parasitenkiuide ,  B.  iii.  No.  13)  found  a 
potato  bacillus  which  in  size  and  shape  resembled  Scheuerlen's 
bacillus  of  cancer,  only  that  it  exerted  a  somewhat  liquefying 
effect  on  gelatine.  He  found  a  similar  bacillus  in  a  sarcoma  of 
the  skull  and  breast  and  in  a  neuroma  of  the  hand.  That 
Scheuerlen's  bacillus  has  no  direct  etiological  bearing  to  cancer, 
he  claims  is  proved  both  by  its  occurrence  in  other  tumors,  and 
that  it  is  not  always  present  in  carcinoma.  He  believes  that  it 
is  a  potato  bacillus  which  has  a  wide  distribution  and  conse- 
quently likely  to  contaminate  culture  media. 

Senger  ("Studien  zur  Aetiologie  des  Carcinoms,"  ^t';'/.  klin. 
VVoclienscJirift,  1888),  in  comparing  malignant  tumors  with  infec- 
tive processes,  affirms  that  their  resemblance  is  marked.  Thus 
carcinoma,  like  a  phlegmonous  inflammation,  follows  the  lym- 
phatic system,  and,  as  in  pyaemia,  gives  rise  to  metastasis.  Again, 
in  rare  cases,  carcinoma  appears  as  a  miliary  affection,  which  in  a 
very  short  time  becomes  diffuse  and  leads  to  serious  disturbances 
of  the  digestive  and  circulatory  organs.  Such  cases  can  only  be 
explained  by  assuming  that  minute  infective  particles  are  intro- 
duced into  the  circulation  which  give  rise  to  innumerable  embolic 
obstruction  in  the  capillary  vessels  where  independent  centres  of 
growth  are  established.  As  a  last  resemblance  may  be  men- 
tioned those  numerous  cases  of  tar,  paraffin,  and  chimney- 
sweeper's cancer,  which  often  attack  young  persons  in  whom  no 
predisposition  to  cancer  exists.  Senger  does  not  believe  that 
the  cause  of  cancer  is  a  microbe.  Under  strict  antiseptic  precau- 
tions he  made  implantation  experiments  of  carcinoma  tissue  in 
mice,  rabbits,  and  dogs,  and  on  examining  the  site  of  implanta- 
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tion  at  different  times  noticed  that  the  malignant  graft  was  in 
process  of  absorption,  or  had  disappeared  completely,  leaving 
only  a  minute  cicatrix  at  the  point  where  it  had  been  embedded. 
The  experiments  yielded  no  better  results  if  the  animals  were 
subjected  to  starvation  before  inoculation,  or  if  their  health  was 
impaired  from  any  other  cause. 

At  the  last  meeting  of  the  German  Congress  of  Surgeons, 
Hahn  ("Ueber  Transplantation  von  carcinomatoser  Haut."  Berl. 
klin.  Wochenschrift,  May  4,  1888)  gave  an  account  of  a  success- 
ful experiment  which  he  had  made  on  a  woman  suffering  from  a 
recurring  carcinoma  ofthe  breast  which  had  advanced  beyond  the 
reach  of  operative  treatment.  The  breast  had  been  previously  ex- 
tirpated and  she  was  now  suffering  from  an  extensive  local  recur- 
rence with  innumerable  nodules  in  the  skin.  He  removed  six 
small  nodules  with  the  entire  thickness  of  the  skin,  and  then 
planted  them  upon  the  opposite  healthy  breast,  from  which  six 
similar  pieces  of  skin  had  been  removed.  The  healthy  skin  was 
grafted  upon  the  places  where  the  nodules  had  been  excised.  The 
dressingwas  not  changeduntilthethirteenth  day,  when  all  the  ma- 
lignant grafts  were  found  adherent  and  slightly  elevated  above  the 
niveau  of  the  surrounding  skin.  Four  weeks  after  the  grafting 
minute  nodules  were  found  around  two  of  the  grafts.  All  the  grafts 
continued  to  increase  in  size,  and  at  the  time  of  death  (ten  weeks) 
had  attained  the  size  of  cherry-stones.  Microscopical  examina- 
tion of  the  nodules  surrounding  three  of  the  grafts  revealed  the 
histological  structure  of  true  carcinoma.  He  believed  that  the 
success  which  attended  his  experiment  was  due  to  the  fact  that 
only  new  ceils  were  taken  by  the  excision  and  implantation  of 
recent  nodules.  In  referring  to  the  literature  on  the  subject  of 
cancer  inoculations,  he  states  that  the  first  successful  inoculation 
was  made  by  Langenbeck,  who  inje'cted  cancer  juice  into  the 
jugular  vein  of  a  dog,  and  two  months  later  it  was  claimed  that 
two  cancerous  nodules  were  found  in  the  lung.  Follin  and  Lebert 
asserted  that  they  had  been  similarly  successful  in  transmitting 
the  disease  from  man  to  animals.  From  sixty  to  seventy 
grammes  of  finely  triturated  cancer  juice  taken  from  a  cancer  of 
the  breast  were  mixed  with  distilled  water  and  injected  into  the 
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jugular  vein  of  a  dog.  The  animal  died  two  week.s  after  the  in- 
oculation, when  a  few  firm  elastic  nodules,  the  size  of  a  pea,  were 
found  in  the  walls  of  the  heart,  and  numerous  nodules  the  size 
of  the  head  of  a  pin  throughout  the  liver.  Billroth,  Maas, 
Doutrelepont,  Alberts,  Senger,  and  others  obtained  only  nega- 
tive results.  Doutrelepont  made  inoculations  from  animal  to 
animal  with  no  better  effect.  In  cases  of  cancer  of  the  peri- 
toneum it  has  been  known  for  a  long  time  that  local  dissemina- 
tion takes  place  by  detached  minute  particles  leaving  the  primary 
matrix  and  becoming  implanted  upon  the  peritoneal  surface  form 
independent  centres  of  growth.  Implantation  of  cancer  cells 
upon  the  surface  of  wounds  m^ade  for  the  removal  of  a  carcinoma 
has  been  recognized  as  one  of  the  ways  in  which  the  disease 
returns.  Traumatic  dissemination  of  carcinoma  is  recognized 
by  Billroth,  Waldeyer,  Bergmann,  Reineke,  and  others. 

During  the  last  six  years  I  have  made  numerous  implantation 
experiments  of  carcinoma  and  sarcoma  tissue  in  dogs,  cats, 
rabbits,  and  guinea-pigs,  and  have  invariably  observed  that  the 
graft  failed  to  increase  in  size.  The  apparent  increase  in  size  a 
few  days  after  implantation  was  due  to  the  formation  of  a  wall 
of  granulation  tissue  around  the  graft  in  which  it  becomes  em- 
bedded. The  experiments  were  made  by  taking  a  graft  the  size 
of  a  pea  from  the  periphery  of  the  malignant  tumor  and  insert- 
ing it  under  the  skin,  usually  in  the  inguinal  region.  After 
three  to  four  weeks  without  exception  the  graft  was  found  ab- 
sorbed and  its  place  occupied  by  a  subcutaneous  cicatrix.  At 
least  twenty-four  such  experiments  were  made  with  the  same 
uniform  negative  results.  The  comparative  rarity  of  malignant 
tumors  in  animals  made  it  difficult  for  me  to  carry  out  the  plan 
of  inoculating  from  animal  to  animal.  I  finally  came  in  posses- 
sion of  a  dog  which  had  a  sarcoma  of  the  lower  jaw.  Implanta- 
tion experiments  were  made  on  the  same  animal  and  a  number 
of  other  dogs,  but  in  all  of  them  the  grafts  were  absorbed  as 
promptly  as  when  tumor  tissue  from  the  human  subject  was  used. 
I  finally  decided  to  make  an  implantation  experiment  on  man  in 
the  first  case  in  which  such  an  experiment  would  be  justifiable 
from  the  hopelessness  of  the  case.    The  case  that  I  selected  was 


262        SURGICAL    RELATIONS    OF    MICRO-ORGANISMS. 

a  large  carcinoma  of  the  leg  which  had  taken  its  origin  from  the 
skin  and  in  which  amputation  was  objected  to.  The  fungous 
surface  was  scraped  and  cauterized  and  from  the  deepest  portion 
of  the  growth  a  piece  of  tissue,  the  size  of  a  peach-stone,  was 
inserted  through  a  small  incision  into  the  connective  tissue  over 
the  posterior  aspect  of  the  leg  and  the  wound  sutured  with  fine 
catgut.  Primary  union  took  place,  with  circumscribed  infiltration 
of  tissue  around  the  graft  from  the  second  da}^  to  the  end  of  the 
first  week.  After  this  time  gradual  disappearance  of  the  graft  by 
absorption  occurred  until  at  the  end  of  four  weeks  it  had  entirely 
disappeared. 

The  believers  in  the  inoculability  of  carcinoma  have  suffered  a 
disappointment.  It  was  announced  that  at  the  meeting  this  year 
of  the  German  Surgical  Congress  that  Wehr  would  give  a 
demonstration  of  carcinomatous  nodules  produced  by  inocula- 
tion from  dog  to  dog.  But  when  the  Congress  met,  on  April  6th, 
it  was  found  that  the  demonstration  showed  that  the  inoculated 
nodules,  after  a  gradual  increase,  had  diminished  in  size,  until  at 
the  end  of  from  six  to  eight  weeks  they  had  entirely  disappeared- 
Makra  is  making  a  series  of  bacteriological  studies  on  malignant 
tumors  in  the  laborator}^  of  Kovacs,  but,  so  far,  only  negative 
evidence  has  been  obtained. 

Galippe  and  Landouzy  ("Note  sur  la  presence  de  parasites;  i, 
dans  les  tumeurs  fibreuses  (myomes)  uterines;  2,  dans  le  liquide 
des  kystes  ovariens  et  sur  leur  role  pathogenique  probable,"  Gaz. 
des  Hop.,  1887,  No.  24)  have  extended  the  bacteriological  inves- 
tigations of  the  microbic  origin  of  tumors  to  the  benign  variety. 
In  two  cases  of  extirpation  of  myomatous  tumors  of  the  uterus 
they  inoculated  a  nutrient  medium  with  the  tumor  tissue,  and 
three  days  later  found  numerous  micro5rganisms;  the  most  con- 
spicuous was  a  diplococcus  arranged  m  groups,  or  in  long  chains; 
also  streptococci  and  bacilli.  The  same  microbes  were  found  in 
both  tumors.  The  same  authors  also  found  microdrganisms  in 
the  contents  of  two  ovarian  cysts.  They  believe  that  solid  and 
cystic  tumors  develop  in  consequence  of  the  entrance  of  microbes 
into  the  organism  in  the  same  manner  as  parasites  cause  excres- 
cences in  plants. 
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The  strongest  proof  against  the  microbic  nature  of  carcinoma 
is  the  histological  structure  of  all  products  of  infective  processes. 
The  products  of  all  diseases,  so  far  as  known,  which  are  caused 
by  microbes  and  are  characterized  by  local  inflammatory  pro- 
cesses, consist  primarily  of  granulation  tissue.  The  new  tissue 
surrounding  the  seat  of  infection  is  a  homoplastic  product  which 
originates  from  preexisting  tissues.  So  far,  we  have  no  knowl- 
edge of  a  microbe  which  produces  heteroplastic  tissue  prolifera- 
tion; that  is,  the  production  of  cells  which  do  not  preexist  in 
that  locality.  Many  of  the  lymphomata  undoubtedly  owe  their 
origin  to  specific  microbes,  but  these  are  not  true  tumors,  and 
should  be  classified  with  the  inflammatory  infective  swellings 
— the  granulomata. 

There  has  been,  so  far,  no  proof  furnished  of  the  existence  of 
a  specific  bacillus  in  carcinoma  or  sarcoma,  and  the  inoculation 
and  implantation  experiments  have  proved  so  seldom  success- 
ful, and  the  experiments  which  at  first  appeared  as  successful, 
have  later  been  shown  to  be  so  deceptive,  that  the  microbic  origin 
of  malignant  tumors  has  not  only  not  been  established,  but 
rendered  improbable.  The  analogy  between  tumors  and  infec- 
tive processes  is  more  apparent  than  real,  and  simply  consists  in 
the  fact  that  the  cells  of  the  former  endowed  with  all  the  prop- 
erties of  independent  growth  select  the  same  routes  for  local 
and  general  dissemination  as  the  microbes  of  the  latter. 
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THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  ^  To  one  address, 
SCIENCES,  Monthly,  $4.00  per  annum.  [      P°^^-P°'^' 

THE  MEDICAL  NEWS,  Weekly,  $5.00  per  annum.  J      per  annum. 

THE  MEDICAL  NEWS  VISITING  LIST  (3  styles,  see  p.  3),  $L25. 
With  either  or  both  above  periodicals,  in  advance,  75c. 

THE  YEAR-BOOK  OF  TREATMENT  (see  p.  17),  $1.25.  With 
either  JOURNAL  or  NEWS,  or  both,  75c.  Or  JOURNAL, 
NEWS,  VISITING  LIST  and  YEAR-BOOK,  $8.50,  in  advance. 


WITH  1889,  The  Journal  enters  upon  its  sixty-ninth  and  The 
News  upon  its  forty-seventli  year.  Anticipating  the  require- 
ments of  the  times,  The  News  changed  from  a  monthly  journal  to  a 
vastly  larger  weekly  newspaper  in  1882,  and  The  Journal  changed  from 
a  quarterly  to  a  monthly  in  1888,  increasing  its  contents  and  simultaneously 
reducing  its  price.  Jointly  these  two  periodicals  combine  all  that  is  possible 
and  desirable  in  medical  journalism,  the  promptness  of  the  newspaper  and 
the  elaboration  of  the  magazine.  (Continued  on  next  page.) 
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The  Airierican  Joui^nal  and  TJb  Medical  jJeWg. 

Continued  from  First  Page. 

Great  care  is  exercised  to  make  them  thoroughly  practical  and  of  the 
utmost  possible  assistance  in  the  every-day  work  of  the  physician,  surgeon 
and  obstetrician.  The  Departments  of  Progress,  for  instance,  during 
1888,  contained  2300  individual  articles  on  Medical  Advances,  gathered 
from  the  medical  periodicals  of  the  world.  The  Original  Departments 
are  filled  with  important  communications  from  the  most  practical  minds  of 
the  profession  on  both  sides  of  the  Atlantic,  and  the  Reviews  convey 
impartial  judgments,  as  to  the  value  of  the  most  recent  additions  to  the 
literature  of  medicine.  In  addition  to  the  above  features  common  to  both, 
The  News  contains  carefully  gathered  details  of  advanced  Hospital  Treat- 
ment, skilful  Editorials  on  living  topics,  News  Items,  Society  Proceedings, 
Notes  and  Queries,  Correspondence,  etc. 

Designed  to  fill  distinct  and  complementary  spheres,  these  periodicals 
are  most  advantageously  read  in  conjunction,  and  to  lead  every  practi- 
tioner to  prove  this  for  himself  the  commutation  rate  has  been  placed 
at  the  very  low  figure  of  $7.50.  Their  cheapness  at  this  rate  is  rendered 
obvious  by  the  consideration  that  they  contain  most  valuable  matter, 
equivalent  to  9  octavo  volumes  of  700  pages  each.  Although  fitted  to 
be  read  together,  each  periodical  is  individually  complete  and  contains 
no  duplicated  matter,  so  that  every  reader  of  either  is  kept  thoroughly 
posted.  The  reader  of  both  gains  the  grasp  of  medical  advance  which  is 
assured  by  locating  matters  from  diff'erent  points  of  view. 

As  a  premium  for  advance-payment  to  either  or  both  the  above 
periodicals,  The  Year-Book  of  Treatment  (see  page  17)  is  furnished  for 
75  cents  (regular  price,  $1.25).  This  convenient  work  gives  an  inde- 
pendent and  classified  statement  of  the  value  and  uses  of  such  remedies 
as  hav«  been  introduced  and  tested  with  success  during  the  year. 

Similarly,  The  Medical  News  Visiting  List,  the  most  perfect  work  of 
its  kind  (see  page  3),  is  furnished  to  advanee-])a.j'mg  subscribers  for  75 
cents  (regular  price,  $1.25).     Thumb-letter  index,  25  cents  extra. 

OR,    AS    A    SPECIAL   OFFER, 

Journal,  News,  Year-Book  and  Visiting  List,  in  advance,  |8.50. 

Subscribers  can  obtain,  at  the  close  of  each  volume,  cloth  covers  for 
The  Journal  [one  annually/),  and  for  The  News  (one  annually),  free  hy 
onail,  by  remitting  Ten  Oents  for  The  Journal  cover,  and  Fifteen  Cents 
for  The  News  cover. 

j|@°=The  safest  mode  of  remittance  is  by  bank  check  or  postal  money 
order,  drawn  to  the  order  of  the  undersigned ;  where  these  are  not  acces- 
sible, remittances  for  subscriptions  may  be  sent  at  the  risk  of  the  publishers 
by  forwarding  in  registered  letters.     Address, 

LEA  BROTHERS  &  CO.,  706  &  708  Sansom  Street,  Philadelphia. 
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THB  MEDICAL  JSTEWS  VISITING  LIST  FOB  1889 

Has  been  revised  and  brought  thoroiiglily  up  to  date  in  every  respect.  It  con- 
tains 48  pages  of  text,  including  calendar  for  two  years;  obstetric  diagrams;  scheme 
of  dentition;  tables  of  weights  and  measures  and  comparative  scales;  instructions  for  ex- 
amining tlie  urine;  list  of  disinfectants ;  table  of  eruptive  fevers;  lists  of  new  remedies 
and  remedies  not  generally  used  ;  incompatibles,  poisons  and  antidotes ;  artificial  respira- 
tion ;  table  of  doses,  prepared  to  accord  with  the  last  revision  of  the  U.  S.  Pharmacopoeia ; 
an  extended  table  of  Diseases  and  their  remedies,  and  directions  for  ligation  of  ar- 
teries. 176  pages  of  blanks  for  all  records  of  practice  and  erasable  tablet.  Handsomely 
bound  in  limp  Morocco,  with  pocket,  pencil,  rubber  and  catheter  scale. 

The  Medical  News  Visiting  List  for  1889  is  issued  in  three  styles :  Weekly  (for 
30  patients) ;  Monthly,  and  Perpetual.  Each,  in  one  volume,  $1.25.  Also,  furnished  with 
Ready  Reference  Thumb-letter  Index  for  quick  use,  25  cents  additional.  For  special 
offers,  including  Visiting  List,  see  page  2. 


This  list  is  all  that  could  be  desired.  It  con- 
tains a  vast  amount  of  useful  information,  especi- 
ally for  emergencies,  and  gives  good  table  of  doses 
and  therapeutics.— C'uiaf/ia/i  Practitioner,  Jan.  '88. 

It  is  a  masterpiece.  Some  of  the  features  are 
peculiar  to  "  The  Medical  News  Visiting  List," 
notably  the  Therapeutic  Table,  prepared  by  Dr.  T 


eases  arranged  alphabetically,  giving  under  each 
a  list  of  the  prominent  drugs  employed  in  the 
treatment.  When  ordered,  a  Ready  Reference 
Thumb-letter  Index  is  furnished.  This  is  a  feat- 
ure peculiar  to  this  Visiting  List. — Physician  and 
Surgeon,  December,  1887. 
For  convenience  and  elegance  it  is  not  surpa-^s 


Lauder  Brunton,  which  contains  the  list  of  dis-  ;  able. — Obstetric  Gazette,  November,  1887 


THE  3IEDICAL  NEWS  PHYSICIANS'  LEDGEB. 

(Containing  400  pages  of  fine  linen  "  ledger  "  paper,  ruled  so  that  all  the  accounts  of  a 
large  practice  may  be  conveniently  kept  in  it,  either  by  single  or  double  entry,  for  a  long 
period.  Strongly  bound  in  leather,  with  cloth  sides,  and  with  a  patent  flexible  back, 
which  permits  it  to  lie  perfectly  flat  when  opened  at  any  place.  Price,  $5.00.  Also, 
a  small  special  lot  of  same  Ledger,  with  300  pages.     Price,  $4.00. 


HARTSHOBNE,  HENBT,  A,  M.,  M.  D.,  LL.  D,, 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A  Conspectus  of  the  Medical  Sciences ;  Containing  Handbooks  on  Anatomy, 
Physiology,  Chemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo. 
volume  of  1028  pages,  with  477  illustrations.     Cloth,  $4.25 ;  leather,  $5.00. 


The  object  of  this  manual  is  to  afford  a  conven- 
ient work  of  reference  to  students  during  the  brief 
moments  at  their  command  while  in  attendance 
upon  medical  lectures.  It  is  a  favorable  sign  that 
it  has  been  found  necessary,  in  a  short  space  of 
time,  to  issue  a  new  and  carefully  revised  edition. 
The  illustrations  are  very  numerous  and  unusu- 
ally clear,  and  each  part  seems  to  have  received 
its  due  share  of  attention.  We  can  conceive  such 
a  work  to  be  useful,  not  only  to  students,  but  to 
practitioners  as  well.    It  reflects  credit  upon  the 


industry  and  energy  of  its  able  editor. — Boston 
Medical  and  Surgical  Journal,  Sept.  3,  1874. 

We  can  say  with  the  strictest  truth  that  it  is  the 
best  work  of  the  kind  with  which  we  are  ac- 
quainted. It  embodies  in  a  condensed  form  all 
recent  contributions  to  practical  medicine,  and  is 
therefore  useful  to  every  busy  praetitionerthrough- 
out  our  country,  besides  being  admirablj'  adapted 
to  the  use  of  students  of  medicine.  The  booK  is 
faithfully  and  ably  executed.— CAarJeston  Medical 
Journal,  April,  1875. 


NEILL,  JOHN,  31.  D.,  and  SMITH,  F.  G.,  M.  H., 

Late  Surgeon  to  the  Penna.  Hospital.  Prof,  of  the  Institutes  of  Med.  in  the  Univ.  of  Penna, 

An  Analytical  Compendium  of  the  Various  Branches  of  Medical 
Science,  for  the  use  and  examination  of  Students.  A  new  edition,  revised  and  improved. 
In  one  large  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.    Cloth,  $4 ;  leather,  $4.75. 


LUHLOW,  J.L.,M.D., 

Consulting  Physician  to  the  Philadelphia  Hospital,  etc. 

A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised,  and  greatly  enlarged.  In 
one  12mo.  volume  of  816  pages,  with  370  illustrations.     Cloth,  $3.25 ;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 
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BILLINGS,  J.  S.,  A,  M.,  M.D,,  LL.D,,  Maw.  and  Ldin,, 

Member  National  Academy  of  Sciences,  Surgeon  U.  S.  A.,  Etc. 

A  UNIVERSAL  MEDICAL  DICTIONARY,  including  English,  French, 
German,  Italian  and  Latin  Technical  terms  Used  in  Medicine  and  the  Collateral  Sciences. 
By  John  S.  Billings,  A.  M.,  M.  D.,  LL.  D. 

WITH  THE  COLLABORATION  OF 

FRANK  BAKER,  M.  D.,  WASHINGTON  MATTHEWS,  M.D., 

JAMES  M.  FLINT,  M.  D.,  H.  C.  YARROW,  M.  D., 

R.  LORINE,  M.D.,  W.  T.  COUNCILMAN,  M.  D., 

S.  M.  BURNETT,  M.  D.,  WILLIAM  LEE,  M.D., 

J.  H.  KIDDER,  M.D.,  C.  S.  MINOT,  M.D. 

In  press. 

DVNGLISON,  MOBLBY,  M,D., 

Late  Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  College  of  Philadelphia. 

MEDICAL  LEXICON ;  A  Dictionary  of  Medical  Science :  Containing 
a  concise  Explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology,  Pathol- 
ogy, Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical  Juris- 
prudence and  Dentistry,  Notices  of  Climate  and  of  Mineral  Waters,  Formulae  for  Officinal, 
Empirical  and  Dietetic  Preparations,  with  the  Accentuation  and  Etymology  of  the  Terms, 
and  the  French  and  other  Synonymes,  so  as  to  constitute  a  French  as  well  as  an  English 
Medical  Lexicon.  Edited  by  Eichard  J,  Dunglison,  M.D.  In  one  very  large  and 
handsome  royal  octavo  volume  ol  1139  pages.  Cloth,  $6.50 ;  leather,  raised  bands,  $7.50 ; 
very  handsome  half  Russia,  raised  bands,  $8. 


About  the  first  book  purchased  by  the  medical 
student  is  the  Medical  Dictionary.  The  lexicon 
explanatory  of  technical  terms  is  simply  a  sine  qua 
non.  In  a  science  so  extensive  and  with  such  col- 
laterals as  medicine,  it  is  as  much  a  necessity  also 
to  the  practising  physician.  To  meet  the  wants  of 
students  and  most  physicians  the  dictionary  must 
be  condensed  while  comprehensive,  and  practical 
while  perspicacious.  It  was  because  Dunglison's 
met  these  indications  that  it  became  at  once  the 
dictionary  of  general  use  wherever  medicine  was 
studied  in  the  English  language.  In  no  former 
revision  have  the  alterations  and  additions  been 
BO  great.  The  chief  terms  have  been  set  in  black 
letter,  while  the  derivatives  follow  in  small  caps; 
an  arrangement  which  greatly  facilitates  reference. 
— Cincinnati  Lancet  and  Clinic,  Jan.  10, 1874. 

A  book  of  which  every  American  ought  to  be 
proud.     When  the  learned  author  of  the  work 


passed  away,  probably  all  of  us  feared  lest  the  book 
should  not  maintain  its  place  in  the  advancing 
science  whose  terms  it  defines.  Fortunately,  Dr. 
Richard  J.  Dunglison,  having  assisted  his  father  in 
the  revision  of  several  editions  of  the  work,  and 
having  been,  therefore,  trained  in  the  methods 
and  imbued  with  the  spirit  of  the  book,  has  been 
able  to  edit  it  as  a  work  of  the  kind  should  be 
edited — to  carry  it  on  steadily,  without  jar  or  inter- 
ruption, along  the  grooves  of  thought  it  has  trav- 
elled during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and 
carried  through,  it  is  only  necessary  to  state  thAt 
more  than  six  thousand  new  subjects  have  been 
added  in  the  present  edition. — Philadelphia  MetUcal 
Times,  Jan.  3, 1874. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  ot 
references. — London  Medical  Gazette. 


JSOBLYN,  MICHABB  !>.,  M,  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Revised,  with  numerous  additions,  by  Isaac  Hays,  M.  D.,  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.  In  one  large  royal  12mo.  volume  of  520 
double-columned  pages.     Cloth,  $1.50 ;  leather,  $2.00. 

It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  table. — Southern 
Medical  and  Surgical  Journal. 

STVDBNTS'  SJEBIBS  OF  MAWUALS, 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine 
and  Surgery,  written  by  eminent  Teachers  or  Examiners,  and  issued  in  pocket-size 
12mo.  volumes  of  300-540  pages,  richly  illustrated  and  at  a  low  price.  The  following  vol- 
umies  are  now  ready:  Treves'  Ilamoal  of  Surgery,  by  various  writers,  in  three  volumes, 
each,  $2 ;  Bell's  Comparative  Physioloc/y  and  A  natomy,  $2 ;  Gould's  Surgical  Diagno- 
sis, $i2;  Robertson's  Physiological  Physics,  $2;  Brvce's  Materia  Medica  and  Therapeu- 
tics (4th  edition),  $1.50 ;  Power's  Human  Physiology  (2d  edition),  $1.50 ;  Clarke  and 
Lockwood's  Dissectors'  Manual,  $1.50;  Ralfe's  Clinical  Chemistry,  $1.50;  Treves' 
Surgical  Applied  Anatomy,  $2 ;  Pepper's  Surgical  Pathology,  $2 ;  and  Klein's  Elements  of 
Histoloriy  {ZA  edition),  $1.50.  The  following  is  in  press:  Pepper's  Forensic  Medicine. 
For  separate  notices  see  index  on  last  page. 

SEBILS  OF  CLINICAL  MANUALS. 

In  arranging  for  this  Series  it  has  been  the  design  of  the  publishers  to  provide  the 
profession  with  a  collection  of  authoritative  monographs  on  important  clinical  subjects 
in  a  cheap  and  portable  form.  The  volumes  will  contain  about  550  pages  and  will  be 
freely  illustrated  by  chromo-lithographs  and  woodcuts.  The  following  volumes  are 
now  ready:  Carter  &  Frost's  Ophthalmic  Surgery,  $2.25;  Hutchinson  on  Syphilis, 
$2.25  ;  Ball  on  the  Rectum  and  Anus,  $2.25 ;  Marsh  on  the  Joints,  $2 ;  Owen  on  Surgical 
Diseases  of  Children,  $2 ;  Morris  on  Surgical  Diseases  of  the  Kidney,  $2.25 ;  Pick  on 
Fractures  and  Dislocations,  $2;  Butlin  on  the  Tongue,  $3.50;  Treves  on  Intestinal 
Obstruction,  $2 ;  and  Savage  on  Insanity  and  Allied  Neuroses,  $2.  The  following  are  in 
active  preparation:  Broadbent  on  the  Pulse,  and  Lucas  on  Diseases  of  the  Urethra. 
For  separate  notices  see  index  on  last  page. 
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GRAY,  HBNRY,  F.  R,  S,, 

Lecturer  on  Anatwni/  at  St.  George's  Hospital,  LoTuion. 

Anatomy,  Descriptive  and  Surgical.  Tlie  Drawings  by  11.  V.  Carter,  M.  D., 
and  Dr.  Westmacott.  The  dissections  jointly  by  tlie  Author  and  Dr.  Carter.  With 
an  Introduction  on  General  Anatomy  and  Development  by  T.  Holmes,  M.  A.,  Surgeon  to 
St.  George's  Hospital.  Edited  by  T.  Pickering  Pick,  F.  R.  C.  S.,  Surgeon  to  and  Lecturer 
on  Anatomy  at  St.  George's  lIos{)ital,  London,  Examiner  in  Anatomy,  Koyal  College  of 
Surgeons  of  England.  A  new  American  from  the  eleventh  enlarged  and  improved  I^ondon 
edition,  thoroughly  revised  and  re-edited  by  William  W.  Keen,  M.  D.,  Professor  of 
Anatomy  in  the  Pennsylvania  Academy  of  the  Fine  Arts,  etc.  To  which  is  added  the 
second  American  from  the  latest  English  edition  of  Landmarks,  Medical  and  Surgi- 
CAX.,  by  Luther  Holden,  F.  R.  C.  S.  In  one  imperial  octavo  volume  of  1098 
pages,  with  685  large  and  elaborate  engravings  on  wood.  Price  of  edition  in  black : 
Cloth,  $6 ;  leather,  $7  ;  half  Russia,  $7.50.  Price  of  edition  in  colors  (see  below) : 
Cloth,  $7.25 ;  leather,  $8.25  ;  half  Russia,  $8.75. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  to 
those  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  engravings 
form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  In  this  edition  a  new  departure 
lias  been  taken  by  the  issue  of  the  work  with  the  arteries,  veins  and  nerves  distinguished 
by  different  colorsi  The  engravings  thus  form  a  complete  and  splendid  series,  which  will 
greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  and  will  also  serve  to  refresh 
the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recall- 
ing the  details  of  the  dissecting-room.  Combining,  as  it  does,  a  complete  Atlas  of 
Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy, 
the  work  will  be  found  of  great  service  to  all  physicians  who  receive  students  in  their 
offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a 
thorough  medical  education. 

For  the  convenience  of  those  who  prefer  not  to  pay  the  slight  increase  in  cost  necessi- 
tated by  the  use  of  colors,  the  volume  is  published  also  in  black  alone,  and  maintained 
in  this  style  at  the  price  of  former  editions,  notwithstanding  the  largely  increased  size  of 
the  work. 

Landmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work  will  furnish  all  the  assistance  that  can  be  rendered  by  type  and 
illustration  in  anatomical  study. 

books.  The  work  is  published  with  black  and 
colored  plates.  It  is  a  marvel  of  book-making. — 
AmeTican  Practitioner  and  Nervs,  Jan.  21, 1888. 

Gray's  Anatomy  is  the  most  magnificent  work 
upon  anatomy  which  has  ever  been  published  in 
the  English  or  any  other  language. — Cincinnati 
Medical  Neivs,  Nov.  1887. 

As  the  book  now  goes  to  the  purchaser  he  is  re- 
ceiving the  best  work  on  anatomy  that  is  published 
in  any  language. —  Virginia  Med.  Monthli/,  Dec.  1887. 

Gray's  standard  Analomy  has  been  and  will  be 
for  years  tke  text-book  for  students.  The  book 
needs  only  to  be  examined  to  be  perfectly  under- 
stood.—  Medical  Press  cf    Western  I\eiv    York,  Jan. 


The  most  popular  work  on  anatomy  ever  written. 
It  is  sufficient  to  say  of  it  that  this  edition,  thanks 
to  its  American  editor,  surpasses  all  other  edi- 
tions.— Jour,  of  the  Amer.  MeK  Ass'n,  Dec.  31,  1887. 

A  work  which  for  more  than  twenty  years  has 
had  the  lead  of  all  other  text-books  on  anatomy 
throughout  the  civilized  world  comes  to  hand  in 
such  beauty  of  execution  and  accuracy  of  text 
and  illustration  as  more  than  to  make  good  the 
large  promise  of  the  prospectus.  It  would  be  in- 
deed difficult  to  name  a  feature  wherein  the  pres- 
ent American  edition  of  Gray  could  be  mended 
or  bettered,  and  it  needs  no  prophet  to  see  that 
the  royal  work  is  destined  for  many  years  to  come 
to  hold  the  first  place   among  anatomical  text- 


AlSO  for  sale  SEPAJIATE — 

MOLDEN,  LTITSBR,  F,  R.  C.  S., 

Surgeon  to  St.  Bartholomew'' s  and  the  Foundling  Hospitals,  Londan. 

Landmarks,  Medical  and  Surgical.  Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formefrly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.     In  one  handsome  12mo.  volume  of  148  pages.     Cloth,  $1.00. 

cians  and  surgeons  is  much  to  be  encouraged.  It 
inevitably  leads  to  a  progressive  education  of  both 
the  eye  and  the  touch,  by  which  the  recognition  of 
disease  or  the  localization  of  injuries  is  vastly  as- 


yhis  little  book  is  all  that  can  be  desired  within 
Its  scope,  and  its  contents  will  be  found  simply  in- 
valuable to  the  young  surgeon  or  physician,  since 
they  bring  before  him  such  data  as  he  requires  at 
every  examination  of  a  patient.  It  is  written  in 
language  so  clear  and  concise  that  one  ought 
gJmost  to  learn  it  by  heart.  It  teaches  diagnosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject.  It  is  eminently 
the  student's  and  young  practitioner's  book. — Phy- 
sician and  Surgeon,  Nov.  1881. 

The  study  of  these  Landmarks  by  both  physi- 


sisted.  One  thoroughly  familiar  with  the  facts  here 
taught  is  capable  of  a  degree  of  accuracy  and  a 
confidence  of  certainty  which  is  otherwise  unat>- 
tainable.  We  cordially  recommendthe  Landmarks 
to  the  attention  of  every  physician  who  has  not 
yet  provided  himself  with  a  copy  of  this  useful, 
practical  guide  to  the  correct  placing  of  all  the 
anatomical  parts  and  organs. — Canada  Medical  a^ui 
Surgical  Journal,  Dec.  1881. 
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ALLBN,  HAMKISON,  M,  !>., 

Professor  oj  Physiology  in  the  University  of  Pennsylvania. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Surgical 
Relations.  For  the  use  of  Practitioners  and  Students  of  Medicine.  With  an  Intro- 
ductory Section  on  Histology.  By  E.  O.  Shakespeare,  M.  D.,  Ophthalmologist  to 
the  Philadelphia  Hospital.  Comprising  813  double-columned  quarto  pages,  with  380 
illustrations  on  109  full  page  lithographic  plates,  many  of  which  are  in  colors,  and  241 
engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section  I.  Histology. 
Section  II.  Bones  and  Joints.  Section  III.  Muscx,es  and  Fasci-s;.  Section  IV. 
Arteries,  Veins  and  Lymphatics.  Section  V.  Nervous  System.  Section  VI. 
Organs  of  Sense,  of  Digestion  and  Genito-Urinary  Organs,  Embryology, 
Development,  Teratology,  Superficial  Anatomy,  Post-Mortem  Examinations, 
AND  General  and  Clinical  Indexes.  Price  per  Section,  $3.50 ;  also  bound  in  one 
volume,  cloth,  123.00 ;  very  handsome  half  Russia,  raised  bands  and  open  back,  $25.00. 
For  sale  by  subscription  only.     Apply  to  the  Publishers. 


It  is  to  be  considered  a  study  of  applied  anatomy 
In  its  widest  sense — a  systematic  presentation  of 
snch  anatomical  facts  as  can  be  applied  to  the 
practice  of  medicine  as  well  as  of  surgei-y.  Our 
author  is  concise,  accurate  and  practical  in  his 
statements,  and  succeeds  admirably  in  infusing 
an  interest  into  the  study  of  what  is  generally  con- 
sidered a  dry  subject.  The  department  of  Histol- 
ogy is  treated  in  a  masterly  manner,  and  the 
ground  is  travelled  over  by  one  thoroughly  famil- 
iar with  it.    The  illustrations  are  made  with  great 


care,  and  are  simply  superb.  There  is  as  much 
of  practical  application  of  anatomical  points  to 
the  every-day  wants  of  the  medical  clinician  as 
to  those  of  tlie  operating  surgeon.  In  fact,  few 
general  practitioners  will  read  the  work  without  a 
feeling  of  surprised  gratification  that  so  many 
points,  concerning  which  they  may  never  hfive 
thought  before  are  so  well  presented  for  their  con- 
sideration. It  is  a  work  which  is  destmed  to  be 
the  best  of  its  kind  in  any  language. — Medical 
Record,  Nov.  25, 1882. 


CLABKB,W.B.,F,M.C.S.  &  LOCKWOOD,a B.^F.M.C.S. 

Dsm&nstrators  of  Anatomy  at  St.  Bartholomeiv^s  Hospital  Medical  School,  London. 
The  Dissector's  Manual.     In  one  pocket-size  12mo.  volume  of  396  pages,  with 
49  illustrations.     Limp  cloth,  red  edges,  $1.50.     See  Students:'  Series  of  Manuals,  page  4. 
Messrs.ClarkeandLockwood  have writtenabook  I  intimate   association  with    students  could  have 


that  can  hardly  be  rivalled  as  a  practical  aid  to  the 
dissector.  Their  purpose, which  is  "how  to  de- 
scribe the  best  way  to  display  the  anatomical 
structure,"  has  been  fully  attained.  They  excel  in 
a  lucidity  of  demonstration  and  graphic  terseness 
of  expression,  which  only  a  long  training  and 


given..  With  such  a  guide  as  this,  accompanied 
by  so  attractive  a  commentary  as  Treves'  Surgical 
Applied  Anatomy  {snxne  series),  no  student  could 
fail  to  be  deeply  and  absorbingly  interested  in  the 
study  of  anatomy. — New  Orleans  Medical  and  Sur- 
gieal  Journal,  April,  1884. 


TBEVESf  FMEDBMICK,  F.  M.  C.  S., 

Senior  Demonstrator  of  Anatomy  and  Assistant  Surgeon  at  the  London  HospitaL 
Surgical  Applied  Anatomy.     In  one  pocket-size  12mo.  volume  of  540  pages, 
with   61   illustrations.   Limp  cloth,  red   edges,  $2.00.     See  Student^  Series  of  Manuals, 
page  4. 


He  has  produced  a  work  which  will  command  a 
larger  circle  of  readers  than  the  class  for  which  it 
was  written.  This  union  of  a  thorough,  practical 
acquaintance  with  these  fundamental  branches, 
quickened  by  daily  use  as  a  teacher  and  practi- 
tioner, has  enabled  our  author  to  prepare  a  work 
which  it  would  be  a  most  difficult  task  to  excel. — 
The  American  Practitioner,  Feb.  1884. 


This  number  of  the  "Manuals  for  Students"  is 
most  excellent,  giving  just  such  practical  ]5:now!- 
edge  as  will  be  required  for  application  in  relieving 
the  injuries  to  which  the  living  body  is  liable. 
The  book  is  intended  mainly  for  students,  but  it 
will  also  be  of  great  u^e  to  practitioners.  The  illus- 
trations are  well  executed  and  fully  elucidate  the 
text.—  Southern  Practitwr  er,  Feb.,  1884. 


BFZLA3IT,  FBWABJD,  F.  B.  C,  S., 

Senior  Assistant-Surgeon  to  the  Charing-Cross  Hospital,  London. 

The  Student's  Guide  to  Surgical  Anatomy :  Being  a  Description  of  the 
most  Important  Surgical  Eegions  of  the  Human  ^ody,  and  intended  as  an  Introduction  to 
operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2.25. 

WIBSOJ^,  FBASMUS,  F.  B.  8. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
GoBRECHT,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  397  illustrations. 
Cloth,  $4.00;  leather,  $5.00.  ' 

CLFLANB,  JOMJSr,  M.  !>.,  F.  B,  S,, 

Professor  of  Anatomy  and  Physiology  in  Queen^s  College,  Oalway. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  12mo. 
volume  of  178  pages.     Cloth,  $1.25. 


hartshorne's  handbook  of  anatomy 

and  physiology.  Second  edition,  revised. 
In  one  royal  12mo.  volume  of  310  pages,  with  220 
woodcuts.    Cloth,  Si. 75.. 


HORNER'S  SPECIAL  ANATOMY  AND  HISTOL- 
OGY. Eighth  edition,  extensively  revised  and 
modified,  in  two  octavo  volumes  of  1007  pag^Sj 
with  320  woodcuts.    Cloth,  S6.00. 
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DBAPBB,,  JOHJSr  C,  M.  J).,  LL,  2>., 

Professor  of  Chemistry  in  the  University  of  Ike  Oily  of  New  York. 
Medical  Physics.     A  Text-book  for  StudentH  and  l^ractitioners  of  Medicine.    In 
one  octavo  volume  of  734  pages,  with  376  woodcuts,  mostly  original.   Cloth,  $4. 

FROM  THE  PREFACE. 
The  fact  that  a  knowledge  of  Physics  is  indispensable  to  a  thorough  understanding  of 
Medicine  has  not  been  as  fully  realized  in  this  country  as  in  Europe,  where  the  admirable 
works  of  Desplats  and  Gariel,  of  Robertson  and  of  numerous  German  writers  constitute  a 
branch  of  educational  literature  to  which  we  can  show  no  parallel.  A  full  api)reciation 
of  this  the  author  trusts  will  be  sufficient  justification  for  placing  in  book  form  the  sub- 
stance of  his  lectures  on  this  department  of  science,  delivered  during  many  years  at  the 
University  of  the  City  of  New  York. 

Broadly  speaking,  this  work  aims  to  impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  this  object  whatever  experience  the  author  has  gained  during  a  long  period  of 
teaching  this  special  branch  of  applied  science. 

This  elegant  and  useful  work  bears  ample  testi- 
mony to  the  learning  and  good  judgment  of  the 
author.  He  has  fitted  his  work  admirably  to  the 
exigencies  of  the  situation  by  presenting  the 
reader  with  brief,  clear  and  simple  statements  of 
such  propositions  as  he  is  by  necessity  required  to 
master.  The  subject  matter  is  well  arranged, 
liberally  illustrated  and  carefully  indexed.  That 
it  will  take  rank  at  once  among  the  text-books  is 
certain,  and  it  is  to  be  hoped  that  it  will  find  a 
place  upon  the  shelf  of  the  practical  physician, 
where,  as  a  book  of  reference,  it  will  be  found 
useful  and  agreeable. — Louisville  Medical  News, 
September  26, 1885. 

Certainly  we  have  no  text-book  as  full  as  the  ex- 
cellent one  he  has  prepared.  It  begins  with  a 
statement  of  the  properties  of  matter  and  energy. 
After  these  the  special  departments  of  physics  are 


explained,  acoustics,  optics,  heat,  electricity  and 
magnetism,  closing  with  a  section  on  electro- 
biology.  The  applications  of  all  these  to  physiology 
and  medicine  are  kept  constantly  in  view.  The 
text  is  amply  illustrated  and  the  many  difficult 
points  of  the  subject  are  brought  forward  with  re- 
markable clearness  and  ability. — Medical  and  Surg- 
ical Reporter,  July  18,  1885. 

That  this  work  will  greatly  facilitate  the  study 
of  medical  physics  is  apparent  upon  even  a  mere 
cursory  examination.  It  is  marked  by  that  scien- 
tific accuracy  which  always  characterizes  Dr. 
Draper's  writings.  Its  peculiar  value  lies  in  the 
fact  that  it  is  written  from  the  standpoint  of  the 
medical  man.  Hence  much  is  omitted  that  ap- 
pears in  a  mere  treatise  on  physical  science,  while 
much  is  inserted  of  peculiar  value  to  the  physi- 
cian.— Medical  Record,  August  22, 1885. 


MOBEMTSOJ^f  J.  McGregor,  m.  a.,  m.  b., 

Muirhead  Demonstrator  of  Physiology,  University  of  Glasgow. 
Physiological  Physics.     In  one  12mo.  volume  of  537  pages,  with  219  illustra- 
tions.    Limp  cloth,  $2.00.     See  Students'  Series  of  Manuals,  page  4. 
The  title  of  this  work  sufficiently  explains  the  I  ments.    It  will  be  found  of  great  value  to  the 


nature  of  its  contents.  It  is  designed  as  a  man 
ual  for  the  student  of  medicine,  an  auxiliary  to 
his  text-book  in  physiology,  and  it  would  be  particu- 
larly useful  as  a  guide  to  his  laboratory  experi- 


practitioner.  It  is  a  carefully  prepared  book  of 
reference,  concise  and  accurate,  and  as  such  we 
heartily  recommend  it. — Journal  of  the  Amenean 
Medical  Association,  Dec.  6, 1884. 


lyAJLTOW,  JOMW  C,  M.  J>., 

,       professor  Em,eritus  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York. 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood.  In  one  handsome 
12mo.  volume  of  293  pages.     Cloth,  $2. 


Dr.  Dalton's  work  is  the  fruit  of  the  deep  research 
of  a  cultured  mind,  and  to  the  busy  practitioner  it 
cannot  fail  to  be  a  source  of  instruction.  It  will 
inspire  him  with  a  feeling  of  gratitude  and  admir- 
ation for  those  plodding  workers  of  olden  times, 
who  laid  the  foundation  of  the  magnificent  temple 
of  medical  science  as  it  now  stands. — New  Orleans 
Medical  and  Surgical  Journal,  Aug.  1885. 

In  the  progress  of  physiological  study  no  fact 
was  of  greater  moment,  none  more  completely 


revolutionized  the  theories  of  teachers,  than  the 
discovery  of  the  circulation  of  the  blood.  This 
explains  the  extraordinary  interest  it  has  to  all 
medical  historians.  The  volume  before  us  is  one 
of  three  or  four  which  have  beea  written  within  a 
few  years  by  American  physicians.  It  is  in  several 
respects  the  most  complete.  The  volume,  though 
small  in  size,  is  one  of  the  most  creditable  con- 
tributions from  an  American  pen  to  medical  history 
that  has  appeared. — Med.  &  Surg.  Rep.,  Dec.  6, 1884. 


BBLL,  F,  JEFFREY,  M,  A., 

Professor  of  Comparative  Anatomy  at  King's  College,  London. 

Comparative  Physiology  and  Anatomy.  In  one  12mo.  volume  of  561  pages, 
with  229  illustrations.  Limp  cloth,  $2.00.     See  Students'  Series  of  Manuals,  page  4. 


The  manual  is  preeminently  a  student's  book — 
clear  and  simple  in  language  and  arrangement. 
It  is  well  and  abundantly  illustrated,  and  is  read- 
able and  interesting.    On  the  whole  we  consider 


it  the  best  work  in  existence  in  the  English 
language  to  place  in  the  hands  of  the  medical 
student. — Bristol  Medico- Chirurgtcal  Journal,  Mar., 
1886. 


ELLIS,  GEORGE  VIWER, 

Emeritus  Professor  of  Anatomy  in  University  College,  London. 
Demonstrations    of   Anatomy.      Being  a  Guide  to  the   Knowledge   of   the 
Human  Body  by  Dissection.     From  the  eighth  and  revised  London  edition.     In  one  very 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.    Cloth,  $4.25 ;  leather,  $5.25. 

ROBERTS,  JOHW  B.,  A.  M,,  M,  D., 

Prof,  of  Applied  Anat.  and  Oper.  Surg,  in  Phila.  Polyclinic  and  Coll.  for  Graduates  in  Medicine. 
The  Compend  of  Anatomy.     For  use  in  the  dissecting-room  and  in  preparing 
for  examinations.     In  one  16mo.  volume  of  196  pages.     Limp  cloth,  75  cents. 
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CMAPMAN,  SMNHY  C,  M,  !>., 

Professor  of  Institutes  of  Medicine  and  Medical  Juris,  in  the  Jefferson  Med.  Coll.  of  Philadelphia. 

A  Treatise  on  Human  Physiology.      In  one  handsome  octavo  volume  of 
925  pages,  with  605  fine  engravings.     Cloth,  $5.50  ;  leather,  $6.50. 
It  represents  very  fully  the  existing  state  of  1  farther,  and  the  latter  will  find  entertainment  and 


physiology.  The  present  work  has  a  special  value 
to  the  student  and  practitioner  as  devoted  more 
to  the  practical  application  of  well-known  truths 
which  the  advance  of  science  has  given  to  the 
profession  in  this  department,  which  may  be  con- 
sidered the  foundation  of  rational  medicine. — Buf- 
falo Medical  nnrl  Surgical  Journal,  I>ec.  1887. 

Matte) s  which  have  a  practical  bearing  on  the 
practice  of  medicine  are  lucidly  expressed;  tech- 
nical matters  are  given  in  minute  detail;  elabo- 
rate directions  are  stated  for  the  guidance  of  stu- 
dents in  the  laboratory.  In  every  respect  the 
work  fulfils  its  promise,  whether  as  a  complete 


instruction  in  an  admirable  book  of  reference. — 

North  Carolina  Medical  Journal,NoY.  1887. 

The  work  certainly  commends  itself  to  both 
student  and  practitioner.  What  is  most  demanded 
by  the  progressive  physician  of  to-day  is  an  adap- 
tation of  physiology  to  practical  therapeutics,  and 
this  work  is  a  decided  improvement  in  this  respect 
over  other  works  in  the  market.  It  will  certainly 
take  place  among  the  most  valuable  text-books. — 
Medical  Age,  Nov.  25,  1887. 

It  is  the  production  of  an  author  delighted  with 
his  work,  and  able  to  inspire  students  with  an  en. 


treatise  for  the  student  or  for  the  physician  :  for    thusiasm  akin  to  his  own. — American  Practitioner 
the  former  it  is  so  complete  that  he  need  look  no  |  and  Neivs,  Nov.  12, 1887, 


nALION,  JOSW  (7.,  M.  !>., 

Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  Neu}   York,  etc. 

A  Treatise  on  Human  Physiology,  Designed  for  the  use  of  Students  and 
Practitioners  of  Medicine.  Seventh  edition,  thoroughly  revised  and  rewritten,  in  one 
very  handsome  octavo  volume  of  722  pages,  with  252  beautiful  engravings  on  wood.  Cloth, 
$5.00 ;  leather,   $6.00 ;  very  handsome  half  Kussia,  raised  bands,  $6.50. 


From  the  first  appearance  of  the  book  it  has 
been  a  favorite,  owing  as  well  to  the  author's 
renown  as  an  oral  teacher  as  to  the  charm  of 
simplicity  with  which,  as  a  writer,  he  always 
succeeds  in  investing  even  intricate  subjects. 
It  must  be  gratifying  to  him  to  observe  the  fre- 
quency with  which  his  work,  written  for  students 
and  practitioners,  is  quoted  by  other  writers  on 
physiology.  This  tact  attests  its  value,  and,  in 
great  measure,  its  originality.  It  now  needs  no 
such  seal  of  approbation,  however,  for  the  thou- 
sands who  have  studied  it  in  its  various  editions 


have  never  been  in  any  doubt  as  to  its  sterling 
worth.— iV.  Y.  Medical  Journal,  Oct.  1882. 

Professor  Dalton's  well-known  and  deservedly- 
appreciated  work  has  long  passed  the  stage  at 
which  it  could  be  reviewed  in  the  ordinary  sense. 
The  work  is  eminently  one  for  the  medical  prac- 
titioner, since  it  treats  most  fully  of  those  branches 
of  physiology  which  have  a  direct  bearing  on  the 
diagnosis  and  treatment  of  disease.  The  work  is 
one  which  we  can  highly  recommend  to  all  our 
readers. — Dublin  Journal  of  Medical  Science,  Feb.'SS. 


FOSTJEM,  MICHAEL,  M.  D.,  F,  It,  S., 

Prelector  in  Physiology  and  Felloiv  of  Trinity  College,  Cambridge,  England. 
Text-Book  of  Physiology.     New  (fourth)  American  from  the  fifth  and  revised 
English  edition,  with  notes  and  additions  by  E.  T.  Reichert,  M.  D.,  Prof,  of  Physi- 
ology in  Univ.  of  Penna.     Preparing. 

A   REVIEW   OF    THE   FIFTH   ENGLISH    EDITION   IS   APPENDED. 


It  is  delightful  to  meet  a  book  which  deserves 
only  unqualified  praise.  Such  a  book  is  now  before 
Its.  It  is  in  all  respects  an  ideal  text-book.  With  a 
complete,  accurate  and  detailed  knowledge  of  his 
subject,  the  author  has  succeeded  in  giving  a 
thoroughly  consecutive  and  philosophic  account 
of  the  science.  A  student's  attention  is  kept 
throughout  fixed  on  the  great  and  salient  ques- 


tions, and  his  energies  are  not  frittered  away  and 
degenerated  on  petty  and  trivial  details.  Review- 
ing this  volume  as  a"  whole  we  are  justified  in  say- 
ing that  it  is  the  only  thoroughly  good  text-book 
of  physiology  in  the  English  language,  and  that  it 
is  probably  the  best  text-book  in  ANY  language. 
—Edinbuj'gh  Medical  Journal,  December  1888. 


POWFB,  HFWBT,  M.  B.,  F.  B.  C,  S., 

Examiner  in  Physiology,  Royal  College  of  Surgeons  of  England. 
Human  Physiology.     Second  edition.     In  one  handsome  pocket-size  12mo.  vol- 
ume of  396  pp.,  with  47  illustrations.     Cloth,  $1.50.     See  Students'  Series  of  Manuals,  p.  4. 

SIMOW,  W,,  Ph.  D.,  M,  !>., 

Professor  of  Chemistry  and  Toxicology  in  the  College  of  Physicians  and  Surgeons,  Baltimore,  and 
Professor  of  Chemistry  in  the  Maryland  College  of  pharmacy. 

Manual  of  Chemistry.  A  Guide  to  Lectures  and  Laboratory  work  for  Beginners 
in  Chemistry.  A  Text-book,  specially  adapted  for  Students  of  Pharmacy  and  Medicine. 
New  (second)  edition.  In  one  8vo.  vol.  of  478  pp.,  with  44  woodcuts  and  7  colored  plates 
illustrating  56  of  the  most  important  chemical  tests.     Just  ready.     Cloth,  $3.25. . 

FROM  THE  PREFACE. 

It  has  been  the  aim  of  the  Author  to  present  a  work  on  general  chemistry  which  may  be  used  to 
advantage  as  a  text-book  by  beginners,  and  which,  at  the  same  time,  covers  the  special  needs  of  the 
medical  and  pharmaceutical  student.  While  the  general  character  of  the  second  edition  is  the  same 
as  that  of  the  first,  maiiy  changes  and  numerous  additions  have  been  made  with  the  view  of  render- 
ing the  work  more  coniplete  and  useful.  For  the  special  benefit  of  pharmaceutical  and  medical  stu- 
dents all  chemicals  mentioned  in  the  United  States  Pharmacopceia  are  included,  and  when  of  sufficient 
interest,  are  fully  considered.  Having  frequently  noticed  the  difficulty  experienced  by  beginners  in 
becoming  familiar  with  the  variously  shaded  colors  of  chemicals  and  their  reactions,  the  Author 
decided  to  illustrate  the  work  with  a  number  of  plates,  presenting  the  colors  of  those  most  important. 

Wohler's  Outlines  of  Organic  Chemistry.  Edited  by  Fittig.  Translated 
by  Ika  Remsen,  M.  D.,  Ph.  D.     In  one  12mo.  volume  of  550  pages.     Cloth,  $3. 


LEHMANN'S  MANUAL  OF  CHEMICAL  PHYS- 
IOLOGY. In  one  octavo  volume  of  327  pages, 
with  41  illustrations.    Cloth,  $2.25. 

CARPENTER'S  HUMAN  PHYSIOLOGY.  Edited 
by  Hknrt  Powfr.    In  one  octavo  volume. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  AND 
Abuse  of  Alcoholic  Liquors  in  Health  and  Dis- 
EA8E.  With  explanations  of  scientific  words.  Small 
12mo.    178  pages.    Cloth,  60  cents. 

GALLOWAY'S  QUALITATIVE  ANALYSIS. 
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FBANKLANn,  JE.,  D.  C.  L.,  F.  R,S,,  &JAPP,  F.  M,,  F,  zTc^ 

Professor  of  Chemistry  in  the  Normal  School  Assist.  Prof,  of  Chemistry  in  the  Normcd 

of  Srieiirr.  London.  ^rhnfJ  nf  Slriti-n/.o    /.««w^.,, 


Prof&isor  of  Chemistry  in  the  Normal  School  Assist.  Prof,  of  Chemistrxjin  the  Normal 

of  Science,  London.  School  of  Science,  Lorulon 

Inorganic  Chemistry.     In  one  handsome  octavo  volume  of  677  pages  with  51 
woodcnts  and  2  phites.     Cloth,  $3.75  ;  leather,  $4.75. 

This  work  should  mipersede  other  works  of  its 
class  in  the  medical  colleges.  Itis  certainly  better 
adapted  than  any  work  upon  chemistry, witli  which 
we  are  acquainted,  to  impart  that  clear  and  full 
knowledge  of  the  science  which  students  of  med- 


icine should  have.  Physicians  who  feel  that  their 
chemical  knowledge  is  behind  the  times,  would 
do  well  to  devote  some  of  their  leisure  time  to  the 
study  of  this  work.  The  descriptions  and  demon- 
strations are  made  so  plain  that  there  is  no  diffi- 
culty in  understanding  them. —  Cincinnati  Medical 
News,  January,  1880.  


This  excellent  treatise  will  not  fail  to  take  Its 
place  as  one  of  the  very  best  on  the  subject  of 
which  it  treats.  We  have  been  much  pleased 
with  the  comprehensive  and  lucid  manner  in 
which  the  difficulties  of  chemiaal  notation  and 
nomenclature  have  been  cleared  up  by  the  writers. 
It  shows  on  every  page  tliat  the  problem  of 
rendering  the  obsfurities  of  this  science  easy 
of  comprehension  has  long  and  successfully 
engaged  the  attention  of  the  nuthora.— Medical 
and  Surgical  Reporter,  October  ;il,  1885. 


FOWJSfES,  GEOBGE,  Fh,  jD. 

A  Manual  of  Elementary  Chemistry;  Theoretical  and  Practical.  Em- 
bodying Watts'  Physical  Inorganic  Chemistry.  New  American,  from  tiie  twelfth  English 
edition.  In  one  large  royal  12mo.  volume  of  1061  pages,  with  168  illustrations  on  wood 
and  a  colored  plate.     Cloth,  $2.75;  leather,  $3.25. 

Fownes^   Chemistry  has    been    a  standard  text-  j  chemistry  extant. — Cincinnati  Medical  News,  Oc- 
book  upon  chemistry  for  many  years.     Its  merits  ;  tpber,  1885. 

are  very  fully  known  by  chemists  and  physicians  i  Of  all  the  works  on  chemistry  intended  for  the 
everywhere  in  this  country  and  in  England.  As  ■  use  of  medical  students,  Fownes'  Chemistry  is 
the  science  has  advanced  by  the  making  of  new  j  perhaps  the  most  widely  used.  Its  popularity  la 
discoveries,  the  work  has  been  revised  so  as  to  ;  based  upon  its  excellence.  This  last  edition  con- 
keep  it  abreast  of  the  times.  It  has  steadily  1  tains  all  of  the  material  found  in  the  previous, 
maintained  its  position  as  a  text-book  with  medi-  |  and  it  is  also  enriched  by  the  addition  of  Watts' 
cal  students.  In  this  work  are  treated  fully:  Heat,  i  Physical  and  Inorganic  Chemistry.  All  of  the  mat- 
Light  and  Electricity,  including  Magnetism.  The  '  ter  is  brought  to  the  present  standpoint  of  chemi- 
influence  exerted  by  these  forces  in  chemical  cal  knowledge.  We  may  safely  predict  for  this 
action  upon  health  and  disease,  etc.,  is  of  the  most  !  work  a  continuance  of  the  fame  and  favor  it  enjoys 
important  kind,  and  should  be  familiar  to  every  ,  among  medical  students. — New  Orleans  Medical 
medical  practitioner.  We  can  commend  the  !  and  SwrgicaJ /oMrna?,  March,  1886. 
work  as  one  of  the    very  best  text-books    upon 

ATTFIFLD,  JOJBLN,  Fh,  D., 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Qreat  Britain,  etc. 

Chemistry,  General,  Medical  and  Pharmaceutical;  Including  the  Chem- 
istry of  the  U.  S.  Pharmacopoeia.  A  Manual  of  the  General  Principles  of  the  Science, 
and  their  Application  to  Medicine  and  Pharmacy.  A  new  American,  from  the  tenth 
English  edition,  specially  revised  by  the  Author  for  America.  In  one  handsome  royal 
12mo.  volume  of  728  pages,  with  87  illustrations.     Cloth,  $2.50 ;  leather,  $3.00. 

in  sixteen  years  must  have    good    qualities.     It 


It  is  a  book  on  which  too  much  praise  cannot  be 
bestowed.  As  a  text-book  for  medical  schools  it 
is  unsurpassable  in  the  present  state  of  chemical 
science,  and  having  been  prepared  with  a  special 
view  towards  medicine  and  pharmacy,  it  is  alike 
indispensable  to  all  persons  engaged  in  those  de- 
partments of  science.  It  includes  the  whole 
chemistry  of  thelast  Pharmacopoeia. — Pacific  Medi- 
cal and  Swrgical  Journal,  Jan.  1884. 

A  text-book  which  passes  through  ten  editions 


seems  desirable  to  point  out  that  feature  of  the 
book  which,  in  all  probability,  has  made  it  so 
popular.  There  can  be  little  doubt  that  it  is  its 
thoroughly  practical  character,  the  expression 
being  used  in  its  best  sense.  The  author  under- 
stands what  the  student  ought  to  learn,  and  is  able 
to  put  himself  in  the  student's  place  and  to  appre- 
ciate his  state  of  mind. — American  Chemical  Jour- 
nal, April,  1884. 


BLOXAM,  CHARLES  L., 

Professor  of  Chemistry  in  King^s  College,  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.     Cloth,  $2.00 ;  leather,  $3.00. 


B-" Comment  from  us  on  this  standard  work  is  al- 
most superfluous.  It  differs  widely  in  scope  and 
aim  from  that  of  Attfield,  and  in  its  way  is  equally 
beyond  criticism.  It  adopts  the  most  direct  meth- 
ods in  stating  the  principles,  hypotheses  and  facts 
of  the  science.  Its  language  is  so  terse  and  lucid, 
and  its  arrangement  of  matter  so  logical  in  se- 
quence that  the  student  never  has  occasion  to 
complain  that  chemistry  is  a  hard  study.  Much 
attention  is  paid  to  experimental  illustrations  ol 
chemical  principles  and  phenomena,  and  the 
mode  of  conducting  these  experiments.  The  book 
maintains  the  position  it  has  always  held  as  one  ol 


the  best  manuals  of  general  chemistry  In  the  Eng- 
lish language. — Detroit  Lancet,  Feb.  1884. 

We  know  of  no  treatise  on  chemistry  which 
contains  so  much  practical  information  in  the 
same  number  of  pages.  The  book  can  be  readily 
adapted  not  only  to  the  needs  of  those  who  desire 
a  tolerably  complete  course  of  chemistry,  but  also 
to  the  needs  of  those  who  desire  only  a  general 
knowledge  of  the  subject.  We  take  pleasure  in 
recommending  this  work  both  as  a  satisfactory 
text- book,  and  as  a  useful  book  of  reference. — Bos- 
ton Medical  and  Surgical  Journal,  June  19, 1884. 


GBEEJSTE,  WILLIAM  JET.,  M.  J>., 

Demonstrator  of  Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvania. 

A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.  Based  upon  Bow- 
man's Medical  Chemistry.  In  one  12mo.  volume  of  310  pages,  with  74  illus.  Cloth,  $1.75; 
It  is  a  concise  manual  of  three  hundred  pages,  I  the  recognition  of  compounds  due  to  pathological 
giving  an  excellent  summary  of  the  best  methods  conditions.  The  detection  of  poisons  is  treated 
of  analyzing  the  liquids  and  solids  of  the  body,  both  ,  with  sufficient  fulness  for  the  purpose  of  thestu- 
for  the  estimation  of  their  normal  constituents  and  i  dentor  practitioner. — Boston  Jl.  of  Chem.  June,'80. 
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MBMSEN,  IMA,  M,  J>.,  F^h,  I),, 

Professor  of  Chemistry  in  the  Johns  Hopkins  University,  Baltimore- 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Compounds.    New  (third)  and  thoroughly  revised  edition.    In  one  hand- 
some royal  12mo.  volume  of  316   pages.     Cloth,  $2.00.     Just  ready. 
This  work  of  Dr.  Remsen  is  the  very  text-book  |  examination  of  college  faculties  as  the  text-book  of 


needed,  and  the  medical  student  who  has  it  at 
his  fingers'  ends,  so  to  speak,  can,  if  he  chooses, 
make  himself  familiar  with  any  branch  of  chem- 
istry which  he  may  desire  to  pursue.  It  would  be 
difficult  indeed  to  find  a  more  lucid,  full,  and  at 
the  same  time  compact  explicaiion  of  the  philos- 
ophy of  chemistry,  than  the  book  before  us,  and 
we  recommend  it  to  the  careful  and  impartial 


chemical  instruction. — St.  Louis  Medical  and  Sur- 
gical Journal,  January,  1888. 

It  is  a  healthful  sign  when  we  see  a  demand  for 
a  third  edition  of  such  a  book  as  this.  This  edi- 
tion is  larger  than  the  last  by  about  seventy-five 
pages,  and  much  of  it  has  been  rewritten,  thaa 
bringmg  it  fully  abreast  of  the  latest  investiga- 
tions.— iV.  Y.  Medical  Journal,  Dec.  31, 1887. 


CHARLES,  T.  CRANSTOVN,  M.  D.,  F.  C,  S.,  M,  S,, 

Formerly  Asst.  Prof,  and  Demonst.  of  Chemistry  and  Chemical  Physics,  Queen's  College,  Belfast. 

The  Elements  of  Physiological  and  Pathological  Chemistry.     A 

Handbook  for  Medical  Students  and  Practitioners.  Containing  a  general  account  of 
Nutrition,  Foods  and  Digestion,  and  the  Chemistry  of  the  Tissues,  Organs,  Secretions  and 
Excretions  of  the  Body  in  Health  and  in  Disease.  Together  with  the  methods  for  pre- 
paring or  separating  their  chief  constituents,  as  also  for  their  examination  in  detail,  and 
an  outline  syllabus  of  a  practical  course  of  instruction  for  students.  In  one  handsome  octavo 
volume  of  463  pages,  with  38  woodcuts  and  1  colored  plate.     Cloth,  $3.50. 


Dr.  Charles  is  fully  impressed  with  the  import- 
ance and  practical  reach  of  his  subject,  and  he 
has  treated  it  in  a  competent  and  instructive  man- 
ner. We  cannot  recommend  a  better  book  than 
the  present.  In  fact,  it  fills  a  gap  in  medical  text- 
books, and  that  is  a  thing  which  can  rarely  be  said 


nowadays.  Dr.  Charles  has  devoted  much  space 
to  the  elucidation  of  urinary  mysteries.  He  does 
this  with  much  detail,  and  yet  in  a  practical  and 
intelligible  manner.  In  fact,  the  author  has  filled 
his  book  with  many  practical  hints. — Medical  See- 
ord,  December  20,  1884. 


HOFFMANN,  F.,  A,3I.,  JPh.D.,   &  FOWBR  F.B.,  Fh,I),, 

Public  Analyst  to  the  State  of  New  York.  Prof,  of  Anal.  Chem.  in  the  Phil.  Coll.  of  Pharmacy, 

A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
Pharmacists,  Physicians,  Druggists  and  Manufacturing  Chemists,  and  Pharmaceutical  and 
Medical  Students.  Third  edition,  entirely  rewritten  and  much  enlarged.  In  one  very 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.    Cloth,  $4.25. 


We  congratulate  the  author  on  the  appearance 
of  the  third  edition  of  this  work,  published  for  the 
first  time  in  this  country  also.  It  is  admirable  and 
the  information  it  undertakes  to  supply  is  both 
extensive  and  trustworthy.  The  selection  of  pro- 
cesses for  determining  the  purity  of  the  substan- 
ces of  which  it  treats  is  excellent  and  the  descrip- 


tion of  them  singularly  explicit.  Moreover,  it  la 
exceptionally  free  from  typographical  errors.  We 
have  no  hesitation  in  recommending  it  to  those 
who  are  engaged  either  in  the  manufacture  or  the 
testing  of  medicinal  chemicals. — London  Pharma>- 
ceutical  Journal  and  Transactions,  1883. 


CLOWES,  FRANK,  I),  Sc,  London, 

Senior  Science- Master  at  the  High  School,  Newcastle-under-Lyme,  etc. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative 
Inorganic  Analysis.  Specially  adapted  for  use  in  the  Laboratories  of  Schools  and 
Colleges  and  by  Beginners.  Third  American  from  the  fourth  and  revised  English  edition. 
In  one  very  handsome  royal  12mo.  volume  of  887  pages,  with  55  illustrations.  Cloth, 
$2.50. 


This  work  has  long  been  a  favorite  with  labora- 
tory instructors  on  account  of  its  systematic  plan, 
carrying  the  student  step  by  step  from  the  simplest 
questions  of  chemical  analysis,  to  the  more  recon- 
dite problems.  Features  quite  as  commendable 
are  the  regularity  and  system  demanded  of  the 


student  in  the  performance  of  each  analysis. 
These  characteristics  are  preserved  in  the  present 
edition,  which  we  can  heartily  recommend  as  a  sat- 
isfactory guide  for  the  student  of  inorganic  chem- 
ical analysis. — New  York  Medical  Journal,  Oct.  9, 
1886.  ' 


BALFE,  CHARLES  H,  M.  I).,  F,  R.  C.  P., 

Assistant  Physician  at  the  London  Hospital, 

Clinical  Chemistry.     In  one  pocket-size  12mo.  volume  of  314  pages,  with  16 


illustrations.  Limp  cloth,  red  edges,  $1.50 
This  is  one  of  the  most  instructive  little  works 
that  we  have  met  with  in  a  long  time.  The  author 
te  a  physician  and  physiologist,  as  well  as  a  chem- 
ist, consequently  the  book  is  unqualifiedly  prac- 
tical, telling  the  physician  just  what  he  ougnt  to 
know,  of  the  applications  of  chemistry  in  medi- 


See  Students'  Series  of  Manuals,  page  4. 
cine.  Dr.  Ralfe  is  thoroughly  acquainted  with  the 
latest  contributions  to  his  science,  and  it  Is  quite 
refreshing  to  find  the  subject  dealt  with  so  clearly 
and  simply,  yet  in  such  evident  harmony  with  the 
modern  scientific  methods  and  spirit.— Afedicol 
Record,  February  2, 1884. 


CLASSEN,  ALEXANDER, 

Professor  in  the  Royal  Polytechnic  School,  Aix-la-Chapelle. 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and  additions,  by 
Edgar  F.  Smith,  Ph.  D.,  Assistant  Professor  of  Chemistry  in  the  Towne  Scientific  School, 
University  of  Penna.     In  one  12mo.  volume  of  324  pages,  with  36  illust.     Cloth,  $2.00. 


It  Is  probably  the  best  manual  of  an  elementary 
nature  extant,  insomuch  as  its  methods  are  the 
best.  It  leaches  by  examiiles,  commencing  with 
single   determinations,   followed  by  separations. 


and  then  advancing  tothe  analysis  of  minerals  and 
such  products  as  are  met  with  in  applied  chemis- 
try. It  is  an  indispensable  book  for  students  in 
chemistry. — Boston  Journal  of  Chemistry,  Oct.  1878, 
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BRUNTON,  1\  LAUDBR,  M.D.,  D.Sc,  F.B.S.,  I\R,C,P., 

Lecturer  on  Materia  Medica  and  Therapeutics  at  St.  Bartholomcio's  Ilonpita/,  London,  etc. 

A  Text-book  of  Pharmacology,  Therapeutics  and  Materia  Medica ; 

Including:  the  Pharmacy,  tlie  Physiological  Action  and  the  Tlieraj)eiitical  Uses  of  Drugs. 
New  (3d)  edition.  In  one  liandsome  octavo  volume  of  1305  pages,  with  230  illus- 
trations.    Cloth,  $5.50  ;  leathe-,  $6.50. 


The  present  edition  has  tlic  saitu'  merits  of  ful- 
ness and  clearness  which  its  predecessors  pos- 
sessed. It  has  been  revised  so  as  to  devote  more 
attention  to  certain  matters  which  liave  undergone 
rapid  development  within  the  last  few  years.  It 
presents  a  very  accurate  view  of  the  piesent  state 
of  knowledge  in  regard  to  its  subject.  A  noticeable 
feature  of  this  book  is  it.s  very  complete  index  of 
remedies,  and  a  helpful  index  of  diseases  and  the 
medicaments  which  may  be  used  in  treating  them. 
— Medical  and  Surtiiral  Reporter,  Nov.  17,  18.S8. 

Nothing  so  original  and  so  complete  on  the  action 
of  drugs  on  the  body  generally  and  on  its  various 
parts,  has  appeared  during  the  life  of  the  present 
generation.    This  is  strong  language,  but  it  is  the 


truth.  The  great  merit  of  this  work  is  that  tho 
author  has  been  able  so  well  to  coordinate  facts 
into  an  int(illigible  and  rational  system  of  pharma- 
cology, and  henceforth  no  treatise  on  therapeutics 
will  be  considered  complete  which  does  not  in 
some  measure  adopt  this  method.  The  busy 
physician  will  approach  this  Iiook  to  learn  some- 
thing that  will  better  fit  him  for  his  work,  and  on 
every  page  he  will  find  something  that  will  reward 
him  for  the  time  spent  in  its  perusal.  We  com- 
mend this  book  as  one  which  every  physician 
should  own  and  study.  It  is  a  work  which  if  once 
owned  will  be  likely  to  be  read  and  consulted  till 
the  covers  fall  ort'from  much  use. — Boatoa  Medical 
and  Surgical  Journal,  Dec.  20,  1888. 


MAISCH,  JOHN  31.,  Phar,  2>., 

Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 

A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmacists 
and  Physicians.  New  f3d)  edition,  thoroughly  revised.  In  one  handsome  royal  12mo. 
volume  of  523  pages,  with  257  illustrations.     Cloth,  $3 


Prof.  Maisch  is  one  of  the  most  distinguished 
pharmacists  of  this  country.  He  and  Prof.  Stille 
are  the  authors  of  The  National  Dispensatory, 
which  is  not  excelled  by  any  work  of  its  kind  ever 
published.  The  learning  and  experience  of  the 
author,  therefore,  is  a  guarantee  that  his  manual 
is  well  adapted  for  its  purpose,  viz. :  a  text-  and 
reference-book  for  students,  pharmacists  and  phy- 


sicians, containing  the  most  recent  and  reliable 
information  in  regard  to  drugs. — Cincinnati  Medi- 
cal News,  Nov.  1887. 

Wo  do  not  know  of  any  work  in  the  Englisli  lan- 
guage which  covers  the  ground  so  well,  and  hence 
its  popularity  is  deserved.  Prof.  Maisch  is  one  of 
the  acknowledged  pharmaceutical  educators  of 
this  country.-.-lwer.  Practitioner  &  Neics,  Aug.  18,'88, 


BARTHOLOW,  ROBERTS,  A,  M.,  M.  !>.,  LL,  JD., 

Professor  of  Materia  Medica  and  General   Therapeutics  in  the  Jefferson  Med.  Coll.  of  Philadelphia. 

New  Remedies  of  Indigenous  Source:  Their  Physiological  Actions  and 
Therapeutical  Uses.     In  one  octavo  volume  of  about  300  pages.     Preparing. 

JP ARRIS H,  EnWARD, 

Late  Professor  of  the  Theory  and  Practice  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy. 

A  Treatise  on  Pharmacy :    designed  as  a  Text-book  for  the  Student,  and  as  a 

Guide  for  the  Physician  and  Pharmaceutist.     With  many  Formulae  and   Prescriptions. 

Fifth  edition,  thoroughly  revised,  by  Thomas  S.  Wiegand,  Ph.  G.      In  one  handsome 

octavo  volume  of  1093  pages,  with  256  illustrations.     Cloth,  $5 ;  leather,  $6. 

No  thorough-going  pharmacist  will  fail  to  possess  I  Each  page  bears  evidence  of  the  care  bestowed 


himself  of  so  useful  a  guide  to  practice,  and  no 
physician  who  properly  estimates  the  value  of  an 
accurate  knowledge  of  the  remedial  agents  em- 
ployed by  him  in  daily  practice,  so  far  as  their 
miscibility,  comi)atibility  and  most  effective  meth- 
ods of  combination  are  concerned,  can  afford  to 
leave  this  work  out  of  the  list  of  their  works  of 
reference.  The  country  practitioner,  who  must 
always  be  in  a  measure  his  own  pharmacist,  will 
find  it  indispensable. — Louisville  Medical  News, 
March  29, 1884. 

This  well-known  work  presents  itself  now  based 
upon    the   recently  revised  new    Pharmacopoeia. 


upon  it,  and  conveys  valuable  information  from 
the  rich  store  of  the  editor's  experience.  In  fact, 
all  that  relates  to  practical  pharmacy — apparatus, 
processes  and  dispensing — has  been  arranged  ana 
described  with  clearness  in  its  various  aspects,  so 
as  to  afford  aid  and  advice  alike  to  the  student  and 
to  the  practical  pharmacist.  The  work  is  judi- 
ciously illustrated  with  good  woodcuts — American 
Journal  of  Pharmacy,  January,  1884. 

There  is  nothing  to  equal  Parrish's  Pharmacy 
in  this  or  any  other  language. — London  Pharma- 
ceutical Journal. 


HERMANW,  Dr.  L., 

Professor  of  Physiology  in  the  University  of  Zurich. 
Experimental  Pharmacology,  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Egbert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  199  pages,  with  32 
illustrations.     Cloth,  $1.50. 

BRUCE,  J.  MITCHELL,  M.  JD.,  F.  R.  C.  P., 

Physician  and  Lecturer  on  3Iateria  Medica  and  Therapeutics  at  Charing  Cross  Hospital,  London. 

Materia  Medica  and  Therapeutics.  An  Introduction  to  Kational  Treat- 
ment. Fourth  edition.  In  one  pocket-size  12mo.  volume  of  591  pages.  Limp  cloth, 
$1.50.     See  Students'  Series  of  Manuals,  page  4. 

GRIFFITH,  ROBERT  EGLESFIELD,  M.  U. 

A  Universal  Formulary,  containing  the  Methods  of  Preparing  and  Adminis- 
tering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceut- 
sits.  Third  edition,  thoroughly  revised,  with  numerous  additions,  by  John  M.  Maisch, 
Phar.D.,  Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 
In  one  octavo  volume  of  775  pages,  with  38  illustrations.    Cloth,  |4.50 ;  leather,  $5.50. 
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8TILLE,  A.f  M,  2>.,  LL.  I),,  &  MAISCS,  J.  M.,  Phar,  !>,, 

Prof,  of  Mat.  Med.  and  Botany  in  PhUa. 
College  of  Pharmacy,  Sec'y  to  the  Ameri- 
can Pharmaceutical  Association. 


Professor  Emeritus  of  the  Theory  and  Prac- 
tice of  Medicine  and  of  Clinical  Medicine 
in  the  University  of  Pennsylvania. 


NEW  (FOURTH)  EDITION. 

The  National  Dispensatory. 

CONTAINING  THE  NATURAL  HISTORY,  CHEMISTRY,  PHARMACY,  ACTIONS  AND   USES  OF 

MEDICINES,  INCLUDING  THOSE  RECOGNIZED  IN  THE  PHARMACOPEIAS  OF  THE 

UNITED  STATES,  GREAT  BRITAIN  AND  GERMANY,  WITH  NUMEROUS 

REFERENCES   TO  THE  FRENCH  CODEX. 

Fourth  edition  revised,  and  covering  the  new  British  Pharmacopoeia, 
In  one  magnificent    imperial  octavo    volume  of  1794    pages,  with  311    elaborate 
engravings.      Price   in   cloth,  $7.25  ;   leather,  raised  bands,  $8.00;  very   handsome  hall 
Russia,  raised  bands  and  open  back ,  $9.00. 

*^*  This  work  will  he  furnished  with  Patent  Ready  Reference  Thumb-letter  Index  for  $1.00 
in  addition  to  the  price  in  any  style  of  binding. 

In  this  new  edition  of  The  National  Dispensatory,  all  important  changes  in  the 
recent  British  Pharmacopoeia  have  been  incorporated  throughout  the  volume,  while  in 
the  Addenda  will  be  found,  grouped  in  a  convenient  section  of  24  pages,  all  therapeutical 
novelties  which  have  been  established  in  professional  favor  since  the  publication  of  the 
third  edition  two  years  ago.  Detailed  information  is  thus  given  of  the  following  among 
the  many  drugs  treated:  Antipyrin,  Cocaine  Hydrochlorate,  Cascara  Sagrada,  Fabiana, 
Franciscea,  various  new  Glycerins,  Gymnocladus,  Hydroquinon,  Hypnone,  lodol,  Jaca- 
randa.  Lanolin,  Menthol,  Phormium,  Sulphophenol,  Thallin  and  Urethan.  In  this 
edition,  as  always  before.  The  National  Dispensatory  may  be  said  to  be  the  represent- 
ative of  the  most  recent  state  of  American,  English,  German  and  French  Pharmacology, 
Therapeutics  and  Materia  Medica. 


It  is  with  much  pleasure  that  the  fourth  edition 
of  this  magnificent  work  is  received.  The  authors 
and  publishers  have  reason  to  feel  proud  of  this, 
the  most  comprehensive,  elaborate  and  accurate 
work  of  the  kind  ever  printed  in  this  country.  It 
is  no  wonder  that  it  has  become  the  standard  au- 
thority for  both  the  medical  and  pharmaceutical 
profession,  and  that  four  editions  have  been  re- 
quired to  supply  the  constant  and  increasing 
demand  since  its  first  appearance  in  1879.  The 
entire  field  has  been  gone  over  and  the  various 
articles  revised  in  accordance  with  the  latest 
developments  regarding  the  attributes  and  thera- 
peutical action  of  drugs.    The  remedies  of  recent 


discovery  have  received  due  attention. — Kansas 
Ci'y  Mei'icnl  Index,  Nov.  1887. 

We  think  it  a  matter  for  congratulation  that  the 
profession  of  medicine  and  that  of  pharmacy  have 
shown  such  appreciation  of  this  great  work  as  to  call 
for  four  editions  within  the  comparatively  briet 
period  of  eight  years.  The  matters  with  which  it 
deals  are  of  so  practical  a  nature  that  neither  the 
physician  nor  the  pharmacist  can  do  without  the 
latest  text-books  on  them,especially  those  that  are 
so  accurate  and  comprehensive  as  this  one.  The 
book  is  in  every  way  creditable  both  to  the  authors 
and  to  the  publishers. — New  York  Medical  Journal, 
May  21,  1887. 


EDESf  MOBBRT  T.,  M.  J>., 

Jackson  Professor  of  Clinical  Medicine  in  Harvard  University,  Medical  Department. 

A  Text-Book  of  Therapeutics  and  Materia  Medica.  Intended  for  the 
Use  of  Students  and  Practitioners.  In  one  octavo  volume  of  544  pages.  Cloth,  $3.50; 
leather,  $4.50. 


The  treatise  will  be  found  to  be  concise  and 
practical,  bringing  the  subject  down  to  the  latest 
.developments  cf  therapeutics  and  pharmacology. 
The  student  and  practitioner  will  find  the  book  a 
valuable  one  for  reference  and  study,  the  former 
being  facilitated  by  a  full  and  excellent  index. — 
St.  Louis  Medical  and  Surgical  -Journal,  Jan.  1888. 

The  present  work  seems  destined  to  lake  a  prom- 
inent place  as  a  text-book  on  the  subjects  of  which 
it  treats.  It  possesses  all  the  essentials  which  we 
expect  in  a  book  of  its  kind,  such  as  conciseness, 
clearness,  a  judicious  classification,  and  a  reason- 
able degree  of  dogmatism.  The  style  deserves 
the  highest  commendation  for  its  dignity  and 
purity  of  diction.  The  student  and  young  practi 
tioner  need  a  safe  guide  in  this  branch  of  medi- 


cine. Such  they  can  find  in  the  present  author. 
All  the  newest  drugs  of  promise  are  treated  of. 
The  clinical  index  at  the  end  will  be  found  very 
usfful.  We  heartily  commend  the  book  and  con- 
gratulate the  author  on  having  produced  i-o  good 
a  one.-  N.  Y.  Medical  Jou^  nal,  Feb.  18,  1888. 

Dr.  Edes'  book  represents  better  than  any  older 
book  the  practical  therapeutics  of  the  present 
day.  'fhe  book  is  a  thoroughly  practical  one.  The 
classification  of  remedies  has  reference  to  their 
therapeutic  a-tion,  and  such  a  classification  will 
always  meet  the  approcal  of  the  student.  The  relar 
tive  importance  of  different  remedies  is  indicated 
by  the  space  devoted  to  each,  and  by  the  use  of 
larger  type  in  the  titles  of  the  more  important 
a,vi\c\ea.— Pharmaceutical  Era,  Jan.  1888. 


FAHQVSAItSON,  ROBBBT,  M,  X>., 

Lecturer  on  Materia  Medica  at  St.  Mary^s  Hospital  Medical  School. 

A  Guide  to  Therapeutics  and  Materia  Medica.  New  American  edition, 
specially  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S.  Pharmacopoeia.  In 
one  handsome  12mo.  volume  of  about  550  pages.     Preparing. 


8TILLE,  ALFRED,  M.  D.,  ii.  !>., 

Professor  of  Theory  and  Prnctice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 

Therapeutics  and  Materia  Medica.  A  Systematic  Treatise  on  the  Action  and 
Uses  of  Medicinal  Agents,  inchuling  their  Description  and  History.  Fourth  edition, 
revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1936  pages. 
Cloth,  $10.00 ;  leather,  $12.00 ;  very  handsome  half  Russia,  raised  bands,  $13.00. 
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JPAYNE,  JOSEPH  F.,  M.  !>.,  F.  B,  C.  P., 

Member  of  the  Pntholo(/icnl  Society,  Senior  Assistant  Physician  and  Lecturer  on  Pathological  Anat- 
omy, St.  Tho7)MH'  Hospital,  London. 

A  Manual  of  General  Pathology.  Designed  as  an  Tntrod action  to  the  Prac- 
tice of  Medicine.  In  one  JuindHoiue  octavo  vohinie  of  524  pages,  with  152  illustrationij 
and  a  colored  jjhite.     Junt  read;/.     Cloth,  $3.50. 


The  author  of  this  book  is  one  whose  researches 
in  pathology  and  physiology  liave  made  hia  name 
a  lamiliar  one.  He  has  occupied  some  of  tlie  most 
important  and  honornVile  positions  in  the  world  of 
English  medicine,  and  all  that  oomes  from  his  pen 
is  entitled  to  the  respect  that  such  positions  carry 
with  them.  Knowing,  as  a  tea  dier  and  examiner, 
iihe  exact  needs  of  medical  students,  he  has  in  the 
work  before  us  prepared  for  their  especial  use 
what  we  do  not  hesitate  to  say  is  the  best  introduc- 
tion to  general  pathology  that  we  have  yet  ex- 
amined. He  has  given  his  work  a  coherence,  and 
has  led  his  readers  along  in  a  connected  way  to  a 


clear  understanding  of  much  that  would  other- 
wise be  confusing.  A  departure  whifh  our  author 
has  taken  is  the  greaterattention  paid  to  the  causa-  . 
tion  of  disease,  and  more  especially  to  the  etiologi- 
cal factors  in  those  diseasos  now  with  reasonaVjle 
certainty  ascribed  to  pathogenetic  microbes.  In 
this  de[jartnnent  he  has  been  very  full  and  explicit, 
not  only  in  a  descriptive  manner,  but  in  the  tech- 
nique of  investigation.  The  Appendix,  giving 
methods  of  research,  is  alone  worth  tne  price  of  the 
book,  several  times  over,  to  every  student  of 
pathology. — St.  Louis  Medical  and  Surgical  Jour- 
nal, Jan.  1889. 


COATS,  JOSBPM,  M.  J>.,  F,  F,  F.  S,, 

Pathologist  to  the  Glasgow  Western  Infirmary. 
A  Treatise  on  Pathology.     In  one  very  handsome  octavo  volume  of  829  pages, 
with  339  beautiful  illustrations.     Cloth,  $5.50  ;  leather,  $6.50. 


The  work  before  us  treats  the  subject  of  Path- 
ology more  extensively  than  it  is  usually  treated 
In  similar  works.  Medical  students  as  well  as 
physicians,  who  desire  a  work  for  study  or  refer- 
ence, that  treats  the  subjects  in  the  various  de- 
partments in  a  very  thorough  manner,  but  without 
prolixity,  will  certainly  give  this  one  the  prefer- 
ence to  any  with  which  we  are  acquainted.  It  sets 


forth  the  most  recent  discoveries,  exhibits,  in  an 
interesting  manner,  the  changes  from  a  normal 
condition  effected  in  structures  by  disease,  and 
points  out  the  characteristics  of  various  morbid 
agencies,  so  that  they  can  be  easily  recognized.  But, 
not  limited  to  morbid  anatomy,it  explains  fully  how 
the  functions  of  organs  are  disturbed  by  abnormal 
conditions. — Cincinnati  Medical  News,  Oct.  188.3. 


GBEEW,  T,  HENRY,  M,  JD,, 

Lecturer  on  Pathology  and  Morbid  Anatomy  at  Charing-Cross  Hospital  Medical  School,  London. 
Pathology  and  Morbid  Anatomy.     New  (sixth)  American  from  the  seventh 
revised  and  enlarged  English  edition.     In  one  very  handsome  octavo  volume  of  about 
500  pages,  with  about  150  fine  engravings.     Preparing. 

WOODHEAD,  G.  SIMS,  M.  D,,  F.  It,  C.  F.  E., 

Demonstrator  of  Pathology  in  the  University  of  Edinburgh. 

Practical  Pathology.     A  Manual  for  Students  and  Practitioners.    In  one  beau- 
tiful octavo  volume  of  497  pages,  with  136  exquisitely  colored  illustrations.     Cloth,  $6.00. 

drawings  are  not  fancied  pictures,  or  merely 
schematic  diagrams,  but  they  represent  faitbfuUy 
the  actual  images  seen  under  the  microscope. 
The  author  merits  all  praise  for  having  produced 
a  valuable  work. — Medical  Record,  Mav  31,  1884. 

Every  point  is  explained  with  perfect  satisfac- 
tion, so  that  the  merest  tyro  may  understand. — 
Physician  and  Surgeon,  December,  1883. 


It  forms  a  real  guide  for  the  student  and  practi- 
tioner who  is  thoroughly  in  earnest  in  his  en- 
deavor to  see  for  himself  and  do  for  himself.  To 
tiie  laboratory  student  it  will  be  a  helpful  com- 
panion, and  all  those  who  may  wish  to  familiarize 
themselves  with  modern  methods  of  examining 
morbid  tissues  are  strongly  urged  to  provide 
themselves  with  this  manual.      The   numerous 


SCHAFER,  EnWABD  A,,  F.  It.  S., 

Assistant  Professor  of  Physiology  in  University  College,  London, 

The  Essentials  of  Histology.      In  one  octavo  volume  of  246  pages,  with 
281  illustrations.     Cloth,  $2.25. 

This  admirable  work  was  greatly  needed.  To 
those  who  are  familiar  with  the  author's  former 
"Course  of  Practical  Histology,"  the  book  needs 
no  recommendation.  It  has  been  written  with  the 
object  of  supplying  the  student  with  directions 
for  the  microscopical  examination  of  the  tissues, 
which  are  given  in  a  clear  and  understandable 
way.  Although  especially  adapted  for  laboratory 
work,  at  the  same  time  it  is  intended  to  serve  as 


an  elementary  text-book  of  histology,  comprising 
all  the  essential  facts  of  the  science,  bat  omitting 
unimportant  di  tails.  The  author  has  recom- 
mended only  those  methods  upon  which  long  ex- 
perience has  proved  that  full  dependence  can  be 
placed.  The  strict  observance  of  this  plan  per- 
mits of  no  doubt,  and  makes  the  work  eminently 
satisfactory. —  The  Physician  and  Surgeon,  July,  1887. 


KLEIW,  E,,  M.  D.,  F,  It,  S,, 

Joint  Lecturer  on  General  Anat.  and  Phys.  in  the  Med.  School  of  St.  Bartholomew's  Hosp.,  London. 

Elements  of  Histology.     Third  edition.    In  one  pocket-size  12mo.  volume  of 
360  pages,  with  181  illus.    Limp  cloth,  $1.50.     See  Students'  Series  of  Manuals,  page  4. 


This  little  volume,  originally  intended  by  its 
able  author  as  a  manual  for  medical  students, 
contains  much  valuable  information,  "ystematic- 
ally   arranged,  that   will    be   acceptable    to   the 

general  practitioner.    It  gives  a  graphic  and  lucid 
escription  of  every  tissue  and  organ  in  the  hu- 


man body;  and,  while  small  in  size,  it  is  full  to 
overflowing  with  important  facts  in  regard  to  these 
multiform  and  complex  structures.  We  know  of 
no  book  of  its  size  that  will  prove  of  greater  value 
to  medical  students  and  practitioners  of  medi- 
cine.—  The  Southern  Practitioner  Nov.  1883. 


FEFFER,  A,  J,,  M.  B,,  M,  S,,  F,  It,  C,  S,, 

Surgeon  and  Lecturer  at  St.  Mary's  Hospital,  London. 
Surgical  Pathology.     In  one  pocket-size  12mo.  volume  of  511  pages,  with  81 
illustrations.  Limp  cloth,  red  edges,  $2.00.     See  Students'  Series  of  Manuals,  page  4. 


It  embodies  a  great  deal  of  matter,  extending 
over  the  whole  field  of  surgical  pathology.  Its  form 
is  practical,  its  language  is  clear,  and  the  informa- 
tion set  'orth  is  well-arranged,  well-indexed  and 
well- illustrated.  The  studentwill  find  in  it  nothing 


that  is  unnecessary.  The  list  of  subjects  covers 
the  whole  range  of  surgery.  The  book  supplies  a 
very  manifest  want  and  should  meet  with  suc- 
cess.— New  York  Medical.  Journal,  May  31,  1884. 
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FLINT,  AUSTIN,  M.  D.,  LZ,  D. 

I'rof.  of  the  Principles  and  Practice  of  Med.  and  of  Clin.  Med.  in  Bellevve  Hospital  Medical  College,  N.  T. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.  Designed  for 
the  use  of  Students  and  Practitioners  of  Medicine.  New  (sixth)  edition,  thoroughly  re- 
vised and  rewritten  by  the  Author,  assisted  by  William  H.  Welch,  M.  D.,  Professor  of 
Pathokigy,  Johns  Hopkins  University,  Baltimore,  and  Austin  Flint,  Jr.,  M.  D.,  LL.  D., 
Professor  of  Physiology,  Bellevue  Hospital  Medical  College,  N.  Y.  In  one  very  handsome 
■octavo  volume  of  1160  pages,  with  illustrations.  Cloth,  $5.50;  leather,  $6.50;  very 
■handsome  half  Kussia,  raised  bands,  $7.00. 


A  new  edition  of  a  work  of  sur-h  established  rep-  I 
utationas  Flint's  Medicine  needs  but  few  words  to  ! 
commend  it  to  notioe.  It  may  in  truth  be  said  to  i 
embody  the  fruit  of  his  labors  in  clinical  medicine, 
ripened  isy  the  experience  of  a  longlif^  devoted  to  I 
its  pursuit.  America  may  well  be  proud  of  having  j 
produ''ed  a  man  whose  indefatigable  industry  and  | 
gifts  of  genius  have  done  so  much  to  advance  med-  : 
icine ;  and  all  English-reading  students  must  be 

frateful  for  the  work  which  he  has  left  behind  him. 
t  has  few  equals,  eitlier  in  point  of  literary  excel- 
lence, or  of  scientific  learning,  and  no  one  can 
study  its  pages  without  being  struck  by  the  lu- 
cidity and  accuracy  which  characterize  them.  It 
is  qualities  such  as  these  which  render  it  so  valu- 
able for  its  purpose,  and  give  it  a  foremost  place 
among  the  text-books  of  this  generation. —  The 
London  Lancet,  March  12,  1887. 

No  text'book  on  the  principles  and  practice  of 
medicine  has  ever  met  in  this  country  with  such 


general  approval  by  medical  students  and  practi- 
tioners as  the  work  of  Professor  Flint.  In  all  the 
medical  colleges  of  the  United  States  it  is  the  fa- 
vorite work  upon  Practice;  and,  as  we  have  stated 
before  in  alluding  to  it,  there  is  no  other  medical 
work  that  can  be  so  generally  found  in  the  libra- 
ries of  physicians.  In  every  state  and  territory 
of  this.vast  country  the  book  that  will  be  most  likely 
to  be  found  in  the  office  of  a  medical  man,  whether 
in  city,  town,  village,  or  at  some  cross-roads,  is 
Flint's  Practice.  We  make  this  statement  to  a 
considerable  extent  from  personal  observation,  and 
it  is  the  testimony  also  of  others.  An  examina- 
tion shows  that  verj'  considerable  changes  have 
been  made  in  the  sixth  edition.  The  work  may  un- 
doubtedly be  regarded  as  fairly  representing  the 
present  state  of  the  science  of  medicine,  and  as 
reflecting  the  views  of  those  who  exemplify  in 
their  practice  the  present  stage  of  progress  of  med- 
ical art. — CinciniMti  Medical  News,  Oct.  1886. 


MABTSMOBNE,  SJENBY,  M.  D.,  LL.  2>., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

Essentials  of  the  Principles  and  Practice  of  Medicine.  A  Handbook 
for  Students  and  Practitioners.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one 
royal  1 2mo.  volume  of  669  pages,  with  144  illustrations.     Cloth,  $2.75  ;  half  bound,  $3.00. 


Within  the  compass  of  600  pages  it  treats  of  the 
history  of  medicine,  general  fjathology,  general 
symptomatology,  and  pnysical  diagnosis  (including 
laryngoscope,  ophthalmoscope,  etc.),  general  ther- 
apeutics, nosology,  and  special  pathology  and  prac- 
tice. There  is  a  "wonderful  amount  of  information 
contained  in  this  work,  and  it  is  one  of  the  best 
of  its  kind  that  we  have  seen. — Glasgow  Medical 
Journal,  Nov.  1882. 

An  indispensable  book.  No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 


this  one;  and  probably  not  one  writer  in  our  day 
had  a  better  opportunity  than  Dr.  Hartshorne  for 
condensing  all  the  views  of  eminent  practitioners 
into  a  12mo.  The  numerous  illustrations  will  be 
very  useful  to  students  especially.  These  essen- 
tials, as  the  name  suggests,  are  "not  intended  to 
supersede  the  text-books  of  Flint  and  Bartholow, 
but  they  are  the  most  valuable  in  affording  the 
means  to  see  at  a  glance  the  whole  literature  of  any 
disease,  and  the  most  valuable  treatment. — Chicago 
Medical  Journal  and  Examiner,  April,  1882. 


bhistowe,  jomn  syeb,  m.  i>.,  f.  b.  c.  jp.. 

Physician  and  Joint  Lectur&r  on  Medicine  at  St.  Thomas'  Hospital,  London. 

A  Treatise  on  the  Practice  of  Medicine.  Second  American  edition,  revised 
by  the  Author.  Edited,  with  additions,  by  James  H.  Hutchinson,  M.D.,  physician  to  the 
Pennsylvania  Hospital.  In  one  handsome  octavo  volume  of  1085  pages,  with  illustrations. 
Cloth,  $5.00 ;  leather,  $6.00. 

The  book  is  a  model  of  conciseness,  and  com-  I  and  practice,  as  skin  diseases,  syphilis  and  insan- 
bines,  as  successfully  as  one  could  conceive  it  to  !  ity,  but  they  will  not  be  objected  to  by  readers,  as 
be  possible,  an  encyclopaedic  character  with  the  |  he  has  studied  them  conscientiously,  and  drawn 
smallest  dimensions.  It  differs  from  other  admi-  i  from  the  life. — Medical  and  Surgical  reporter,  De- 
rable  text-books  in  the  completeness  with  which  j  cember  20, 1879. 


it  covers  the  whole  field  of  medicine. 
Medical  Neivs,  May  10,  1880. 

His  accuracy  in  the  portraiture  of  disease,  his 
care  in  stating  subtle  points  of  diagnosis,  and  the 
faithfully  given  pathology  of  abnormal  processes 
have  seldom  been  surpassed.  He  embraces  many 
diseases  not  usually  considered  to  belong  to  theory 


Michigan  \  The  reader  will  find  every  conceivable  subject 
connected  with  the  practice  of  medicine  ably  pre- 
sented, in  a  style  at  once  clear,  interesting  and 
concise^  The  additions  made  by  Dr.  Hutchinson 
are  appropriate  and  practical,  and  greatly  add  to 
its  usefulness  to  American  readers. — Buffalo  Med- 
ical and  Surgical  Journal,  March,  1880. 


WATSON,  SIB  TSOMAS,  M.  D., 

Late  Physician  in  Ordiiiary  to  the  Queen. 

Lectures  on  the  Principles  and  Practice  of  Physic.  A  new  American 
from  the  fifth  English  edition.  Edited,  with  additions,  and  190  illustrations,  by  Henby 
Hartshorne,  A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 
In  two  large  octavo  volumes  of  1840  pages.     Cloth,  $9.00  ;  leather,  $11.00. 


LECTURES  ON  THE  STUDY  OF  FEVER.  By 
A.  Hudson,  M.  D.,  M.  R.  I.  A.  In  one  octavo 
volume  of  308  pages.    Cloth,  $2.50. 

A  TREATISE  ON  FEVER.  By  Robert  D.  Lyons, 
K.  C.  C.    In  one  8vo.  vol.  of  354  pp.    Cloth,  $2.26. 


LA  ROCHE  ON  YELLOW  FEVER,  considered  in 
its  Historical,  Pathological,  Etiological  and 
Therapeutical  Relations.  In  two  large  anrt  hand- 
some octavo  volumes  of  1468  pp.     Cloth,  1^7.00. 


A  CENTURY  OF  AJVIERICAN  MEDIcrNE,  1776—1870.    By    Drs.  E.  H.  Claske,  H.  J. 

1ig:;i,ow.  S.  !>  Gross,  T.  G.  Thomas,  and  J.  S.  Billings.    In  one  12mo.  volume  of  370  pages. 
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A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHORS. 

Edited  by  WILLIAM   PEPPER,  M.  D.,  LL.  D., 

PBOVOST  AND  PROFESSOR  OF  THE  THEORY  AND  PRACTICE  OF  MEDICINE  AND  OF 
CLINICAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA, 

AssiBted  by  Lotris  Starr,  M.  D.,  Clinical  Professor  of  the  Diseases  of  Children  in  the 
Hospital  of  the  University  of  Pennsylvania. 

The  complete  work,  in  five  volumes,  containing  5573  pages,  with  198  illustrations,  is  now  ready. 
Price  per  volume,  cloth,  $5 ;  leather,  $6  ;  half  Russia,  raised  bands  and  open  back,  $7. 


-  In  this  great  work  American  medicine  is  for  the  first  time  reflected  by  its  worthiest 
teachers,  and  presented  in  the  full  development  of  the  practical  utility  which  is  its  pre- 
eminent characteristic.  The  most  able  men — from  the  East  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
hospitals  which  afford  special  opportunities  for  study  and  practice — have  united  in 
generous  rivalry  to  bring  together  this  vast  aggregate  of  specialized  experience. 

The  distinguished  editor  has  so  apportioned  the  work  that  to  each  author  has  been 
assigned  the  subject  which  he  is  peculiarly  fitted  to  discuss,  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needs 
in  its  most  recent  aspect,  whether  he  seeks  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictly  surgical,  it  embraces  the 
whole  domain  of  medicine,  including  the  departments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  as  diseases  of  women  and  children,  of  the  genito-urinary 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  most 
efficient  in  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  as  a 
Complete  Library  of  Practical  Medicine,  and  the  general  practitioner  possessing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  duties. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  volumes,  containing 
about  5600  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinary 
octavos.     Illustrations  are  introduced  wherever  requisite  to  elucidate  the  text. 

A  detailed  prospectus  will  be  sent  to  any  address  on  application  to  the  publishers. 


These  two  volumes  bring  this  admirable  work 
to  a  close,  aad  fully  sustain  the  high  standard 
reached  by  the  earlier  volumes;  we  have  only 
therefore  to  echo  the  eulogium  pronounced  upon 
them.  We  would  warmly  congratulate  the  editor 
and  his  collaborators  at  the  conclusion  of  their 
laborious  task  on  the  admirable  manner  in  which, 
from  first  to  last,  they  have  performed  their  several 
duties.  They  have  succeeded  in  producing  a 
work  which  will  long  remain  a  standard  work  of 
reference,  to  which  practitioners  will  look  for 
guidance,  and  authors  will  resort  to  for  facts. 
Prom  a  literary  point  of  view,  the  work  is  without 
any  serious  blemish,  and  in  respect  of  production, 
it  has  the  beautiful  finish  that  Americans  always 
give  their  works. — Edinburgh  Medical  Journal,  Jan. 
1887. 

•  •  ThegreatestdistinctivelyAmerican  workon 
the  practice  of  medicine,  and,  indeed,  the  super- 
lative adjective  would  not  be  inappropriate  were 
even  all  other  productions  placed  in  comparison. 
An  examiuation  of  the  five  volumes  is  sufficient 
to  convince  one  of  the  magnitude  of  the  enter- 
prise, and  of  the  success  which  has  attended  its 
fulfilment.— y/ie  Medical  Age,  July  26,  IHS6. 

This  huge  volume  forms  a  fitting  close  to  the 

freat  system  of  medicine  which  in  so  short  a  time 
as  won  so  high  a  place  in  medical  literature,  and 
has  done  such  credit  to  tne  proft-ssion  in  this 
country.  Among  the  twenty-three  contributors 
are  the  names  of  the  leading  neurulogints  in 
America,  and  most  of  the  work  in  the  volume  is  of 
the  highe.-l  order. — Boston  Medical  and  Sargicnl 
Journal,  July  21, 1887. 

We  consider  it  one  of  the  grandest  works  on 
Practical  Medicine  in  the  English  language  It  is 
a  work  of  which  the  profession  of  this  country  can 
feel   proud.     Written    exclusively   by  American 


physicians  who  are  acquainted  with  all  the  varie- 
ties of  climate  in  the  United  States,  the  character 
of  the  soil,  the  manners  and  customs  of  the  peo- 
ple, etc.,  it  is  peculiarly  adapted  to  the  wants 
of  American  practitioners  of  medicine,  and  it 
seems  to  us  that  every  one  of  them  would  desire 
to  have  it.  It  has  been  truly  called  a  "Complete 
Library  of  Practical  Medicine,"  and  the  general 
practitioner  will  require  little  else  in  his  round 
of  professional  duties. — Cincinnati  Medical  News, 
March,  1886. 

Each  of  the  volumes  is  provided  with  a  most 
copious  index,  and  the  work  altogether  promises 
to  be  one  which  will  add  much  to  the  medical 
literature  of  the  present  century,  and  reflect  great 
credit  upon  the  scholarship  and  practical  acumen 
of  its  auth')rs. —  T%e  London  L'lncet,  Oct.  3,  1885. 

The  feeling  of  proud  satisfaction  with  which  the 
American  profession  se**s  this,  its  representative 
system  of  practical  medicine  issued  to  the  medi- 
cal world,  IS  fully  justified  by  the  character  of  the 
work.  The  entire  caste  of  the  system  is  in  keep- 
ing with  the  best  thoughts  of  the  leaders  and  fol- 
lowers of  our  home  school  of  medicine,  and  the 
combination  of  the  scientific  study  of  disease  and 
the  practical  application  of  exact  and  experimen- 
tal knowledge  to  the  treatment  of  hum>4n  mal- 
adies, makes  every  one  of  us  share  in  the  pride 
that  has  welcomed  Dr.  Pepper's  labors.  Sheared 
of  the  prolixity  that  wearies  the  readers  of  the 
German  school,  the  articles  glean  these  same 
fields  for  all  that  is  valuable.  It  is  the  outcome 
of  Amnrican  brains,  and  is  marked  throughout 
by  much  of  the  sturdy  independHnce  of  thought 
and  originality  that  is  a  national  characteristic. 
Yet  nowhere  is  there  lack  of  study  of  the  mo^t 
advanced  views  of  the  day. — North  Carolina  Medi- 
al Journal,  Sept.  l8Sr,. 
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FOTSBBGILL,  J,  M.,  M.  D.,  JEdin,,  M,  jK.  C.  J>.,  Zond7, 

Physician  to  the  City  of  London  Hospital  for  IHseases  of  the  Chest. 

The  Practitioner's  Handbook  of  Treatment ;  Or,  The  Principles  of  Thera- 
peutics. New  (third)  edition.  In  one  8vo.  vol.  of  661  pages.  Cloth,  $3.75 ;  leather,  $4.75. 
To  have  a  description  of  the  normal  physiologi-  1  This  is  a  wonderful  book.  If  there  be  such  a 
cal  processes  of  an  organ  and  of  the  methods  of  thing  as  "medicine  made  easy,"  this  is  the  work  to 
treatment  of  its  morbid  conditions  brought  i  accomplish  this  result. —  Va.  31ed.  Month.,  Jmie,^S7. 
together  in  a  single  chapter,  and  the  relations!  It  is  an  excellent,  practical  work  on  therapeutics, 
between  the  two  clearly  stated,  cannot  fail  to  prove    we)!  arranged  and  clearly  expressed,  useful  to  the 


a  great  convenience  to  many  thoughtful  but  busy 
physicians.  The  practical  value  of  the  volume  is 
greatly  increased  by  the  introduction  of  many 
prescriptions.  That  the  profession  appreciates 
that  the  author  has  undertaken  an  important  work 
and  has  accomplished  it  is  shown  by  the  demand 
for  this  third  edition.— A".  Y.  Med.  Jour.,  June  11,'87. 


student  and  young  practioner,  perhaps  even  to  the 
old. — Duhlin  Juwi  nal  of  Medical  Science,  March, 
1888. 

We  do  not  know  a  more  readable,  practical  and 
useful  work  on  the  treatment  of  disease  than  the 
one  we  have  now  before  us.— Pacific  Medical  and 
Surgical  Journal,  October,  1887. 


VAUGSAW,  VICTOR  C,  JPh,  D.,  M.  D., 

Prof,  of  Phi/s.  and  Path.  Chem.  and  Assoc.  Prof,  of  Thernp.  and  Mat.  Med.  in  the  Univ.  of  Mich. 

and  WOJ^.  FBEDBMICK  G.,  M.  D, 

Instructor  in  IJi/gitne  and  Phys.  Che7n.inthe  Univ.  of  Mich. 

Ptomaines  and  Leucomaines,   or  Putrefactive    and   Physiological 
Alkaloids.     In  one  handsome  12mo.  volume  of  311  pages.     Jxist  ready.     Cloth,  $1.75. 

This  book  is  what  has  been  wanted  for  some  I  observers  and  experimenters  on  micro-organisms, 
years  by  the  medical  profession.  The  subject  of  ;  and  to  trace  the  relationship  of  cause  and  effect 
ptomaines  and  leucomaines,  so  far  as  their  disease- ;  of  the  putrefaeative  alkaloids.  We  congratulate 
producing  relations  are  concerned,  has  been  under  i  the  authors  upon  the  successful  presentation  of 
special  study  scarcely  more  than  a  decade,  but  j  the  current  views  on  the  subject  in  such  manner 
within  that  period  facts  have  been  discovered  ]  as  to  make  them  easily  comprehensible,  while  to 
upon  which  theories  of  permanent  standing  have  !  the  practitioner,  after  "he  has  carefully  read  the 
been  built,  until  now  the  practitioner  is  far  be-  ;  book,  it  will  serve,  also,  as  a  frequent  reference 
hind  the  times  if  he  does  not  appreciate  the  ,  work,  because  of  the  technical  information  it  gives, 
importance  of  ptomaines.  This  is  the  first  attempt  i  Va.  Medical  Monthly,  Sept.  1888. 
made  to  collect   into  book  form   the  results  of  1 


KBYNOLJDS,  J.  MVSSELL,  M.  2>., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London. 
A  System  of  Medicine.  AVith  notes  and  additions  hj  Henry  Hartshorne, 
A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  three  large 
and  handsome  octavo  volumes,  containing  3056  double-columned  pages,  with  817  illustra- 
tions. Price  per  volume,  cloth,  $5.00 ;  sheep,  $6.00 ;  very  handsome  half  Eussia,  raised  bands, 
$6.50.     Per  set,  cloth,  $15;  leather,  $18;  half  Russia,  $19.50.     Sold  only  by  subscription. 

STILLB,  ALFMJED,  M.  D.,  Xi.  !>., 

Professor  Emeritus  of  the  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Pernna. 
Cholera :   Its  Origin,  History,  Causation,  Symptoms,  Lesions,  Prevention  and  Treat- 
ment. In  one  handsome  12mo.  volume  of  163  pages,  with  a  chart.  Cloth,  $1.25. 

FIWLATSOJVf  JAMBS,  M.  J>.,  Editor, 

Physician  and  Lecturer  on  Clinical  Medicine  in  the  Glasgow  Western  Infirmary,  etc 

Clinical  Manual  for  the  Study  of  Medical  Cases.  With  Chapters 
by  Prof.  Gairdner  on  the  Physiognomy  of  Disease;  Prof.  Stephenson  on  Diseases  of 
the  Female  Organs ;  Dr.  Robertson  on  Insanity ;  Dr.  Gemmell  on  Physical  Diagnosis  ; 
Dr.  Coats  on  Laryngoscopy  and  Post-Mortem  Examinations,  and  by  the  Editor  on  Case- 
taking,  Family  History  and  Symptoms  of  Disorder  in  the  Various  Systems.  New  edition. 
In  one  12mo.  volume  of  682   pages,  with   158  illustrations.    Cloth,  $2.50. 

This  manual  is  one  of  the  most  complete  and  I  and  a  study  of   means  to  the  end  which  cannot 
perfect  of  its  kind.    It  goes  thoroughly  into  the    fail    in  laying   an   excellent   foundation    for  the 
question  of  diagnosis  from  every  possible  point.  I  student  for  future  success  as  an  able  diagnostician. 
It  must  lead  to  a  thoroughness  of  observation,  an  I  — Medical  Record,  August  13,  1887. 
examination  in  detail  of  every  scientific  appliance,  i 


FBNWICK,  SAMJJBL,  M.  D., 

Assistant  Physician  to  the  London  Hospital. 

The  Student's  Guide  to  Medical  Diagnosis.  From  the  third  revised  and 
enlarged  English  edition.     In  one  very  handsome  royal  12mo.  volume  of  328  pa^^,  with 

87  illustrations  on  wood.     Cloth,  $2.25. 

MABBMSHON,  S.  O.,  M.  D., 

Senior  Physician  to  and  late  Led.  on  Principles  and  Practice  of  Med.  at  Chuy^s  Hospital,  London. 

On  the  Diseases  of  the  Abdomen;  Comprising  those  of  the  Stomach,  and 
other  parts  of  the  Alimentary  Canal,  CEsophagus,  Caecum,  Intestines  and  Peritoneum.  Second 
American  from  third  enlarged  and  revised  English  edition.  In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.     Cloth,  $3.50. 

TAJSnVBB,  THOIIASMAWKBS,  M.  2>. 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
from  the  second  London  edition.  Revised  and  enlarged  by  Tii,bury  Fox,  M.  D. 
In  one  small  12mo.  volume  of  362  pages,  with  illustrations.     Cloth,  $1.50. 
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BARTHOLOW,  liOBEUTS,  A,  M.,  31.  !>.,  LL.  !>., 

I'rof.  of  Materia  Medir.a  and  General  T hcrapciUiM  in  the  Jefferson  Med.  Coll.  of  Pliila.,  etc. 
Medical  Electricity.     A   Pmcticiil  Treatise  on  the  Applications  of  Electricity 
to  Medicine  and  Suifrery.     New  (third)  edition.     In  one  very  handsome  octavo  volume  of 
308  pages,  with  110  illustrations.     Cloth,  $2.50. 


The  fact  that  this  work  has  roached  its  third  edi- 
tion in  six  years,  and  tiiat  it  has  been  Ifcpt  fully 
abreast  with  the  increasing  use  and  knowledge  of 
electricity,d6monstratos  its  claim  to  be  considered 
a  practical  treatise  of  tried  valine  to  the  profession. 
The  matter  added  to  the  present  edition  embraces 
the  most  recent  advances  in  electrical  treatment. 
The  illustrations  are  abdndant  and  clear,  and  the 
work  constitutes  a  full,  clear  and  ^oncise  manual 
well  adapted  to  the  needs  of  both  student  and 
practitioner. —  The  Medical  JSewt^,  May  14,  IS87. 

This  "practical  treatise  on  tiie  applications  of 
electricity  to  medicine  and  surgery"  has  grown  to 
be  so  important  a  worli  that  every  practitioner 


should  read  it,  especially  when  it  is  recalled  what 
po.MHibilities  lie  in  tlie  path  of  th<-  further  study  of 
the  therapeutics  of  electricity.  I  ir.  Bartholow  has 
here  presented  the  profession  with  a  concise  work 
that,  beginning  with  elementary  descriptions  and 
principles,  gradually  grows,  page  by  page,  into  a 
magnificently  practical  treatise,  describing  opera- 
tions in  detail,  and  giving  records  of  successes 
that  prove  electricity  to  be  marvellous  as  a  curative 
agent  in  many  forms  of  disease.  The  doctor  can- 
not now  do  better  than  to  possess  himself  of  Dr. 
Bartholow's  treatise,  ju.st  as  it  is. —  Virginia  Medir 
eal  Monthly,  June,  18S7. 


BICHABJDSOJSf,  B.  W.,  M.I),,  ZL.  D.,  F.B.S., 

Fellmc  of  the  Royal  College  of  Physicians,  London. 
Preventive  Medicine.     In  one  octavo  volume  ot  729  pages.     Cloth,  $4;  leather, 
$5  ;  very  handsome  half  Russia,  raised  bands,  $5.50. 


Dr.  Richardson  has  succeeded  in  producing  a 
work  which  is  elevated  in  conception,  comprehen- 
sive in  scope,  scientific  in  character,  systematic  in 
arrangement,  and  which  is  written  in  a  clear,  con- 
cise and  pleasant  manner.  He  evinces  the  happy 
faculty  01  extracting  the  pith  of  what  is  known  on 
the  subject,  and  of  presenting  it  in  a  most  simple, 
intelligent  and  practical  form.  There  is  perhaps 
Qo  similar  work  written  for  the  general  public 
that  contains  such  a  complete,  reliable  and  instruc- 
tive collection  of  data  upon  the  diseases  common 
to  the  race,  their  origins,  causes,  and  the  measures 
for  their  prevention.  The  descriptions  of  diseases 
are  clear,  chaste  and  scholarly;  the  discussion  of 


the  question  of  disease  is  comprehensive,  masterly 
and  fully  abreast  with  the  latest  and  best  knowl- 
edge on  the  subject,  and  the  preventive  measures 
advised  are  accurate,  explicit  and  reliable. — The 
American  Journal  of  the  Medical  Sciences,  April,  1884. 

This  is  a  book  that  will  surely  find  a  place  on  the 
table  of  every  progressive  physician.  To  the  medi- 
cal profession,  whose  duty  is  quite  as  much  to 
prevent  as  to  cure  disease,  the  book  will  be  a  boon. 
— Boston  Medical  and  Surgical  Journal,  March  6,  '84. 

The  treatise  contains  a  vast  amount  of  solid,  val- 
uable hygienic  information. — Medical  and  Surgical 
Reporter,  Feb.  23,  1884. 


THB  YEAB-BOOK  OF  TMBATMBNT  BOH  1889. 

A  Comprehensive  and  Critical  Review  for  Practitioners  of  Medi- 
cine.    In  one  12mo.  volume  of  349  pages,  bound  in  limp  cloth,  $1.25.     Just  ready. 

.x.*.5(.  For  special  commutations  with  periodicals  see  page  2. 

THB  TEAR- boob:  OB  TRBATMBNT  BOB  1887. 

Similar  to  above.     12mo.,  341  pages.     Limp  cloth,  $1.25. 

suits  these  pages  can  obtain  in  a  few  minutes  an 
excellent  idea  of  the  present  status  of  therapeu- 
tics in  regard  to  any  given  ailment.  The  book 
also  has  a  good  index,  by  means  of  which  the 
reader  may  ascertain  the  different  diseases  for 
which  any  particular  drug  has  been  used  during 
the  year  past. — Me-dical  and  Surgical  Reporter, 
April  14,  1888. 


This  is  one  of  the  most  valuable  books  for  its 
price  which  is  published  in  this  or  any  coun- 
try. It  contains  a  summary  of  the  changes  in 
medical  practice,  the  new  remedies  introduced, 
and  the  experience  with  them  and  with  others 
which  have  been  longer  in  use,  during  the  year 
1887,  made  up  from  the  reading  and  observation 
of  a  number  of  very  capable  men.  The  classifica- 
tion is  according  to  diseases,  so  that  one  who  con- 


TSB  TBAB-BOOK  OB  TBBATMB:^T  BOB  1886. 

Similar  to  that  of  1887  above.     12mo.,  320  pages.     Limp  cloth,  $1.25. 

SCMBBIBBB,  DB.  JOSBJPM. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
ercise. Translated  by  Waltek  Mendelson,  M.  D.,  of  New  York.  In  one  handsome 
octavo  volume  of  274  pages,  with  117  fine  engravings.     Just  ready.     Cloth,  $2.75. 

cise,  after  which  there  is  a  detailed  account  of  the 


This  is  a  work  abounding  in  common  sen.'-e,  a 
book  that  sweeps  away  a  great  deal  of  nonsense 
by  which  a  simple  matter  has  been  made  obscure, 
a  volume  that  ought  to  be  read  by  every  one  inter- 
ested in  modern  therapeutics.  The  work  gives 
admirable  directions  for  the  employment  of  mas- 
sage, and  capital  descriptions  of  methodical  exer- 


results  of  treatment  of  different  diseases  by  these 
methods.  A  full  bibliography  adds  to  the  value  of 
the  volume,  which  can  be  recommended  as  one  of 
the  best  on  the  subjects  witli  which  it  deals. — 
Edinburgh  Medical  Journal,  April,  1888. 


8TURGES'  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE.  Being  a  Guide  to 
the  Investigation  of  Disease.  In  one  handsome 
12mo.  volume  of  127  pages.    Cloth,  S1.25. 

DAVIS'  CLINICAL  LECTURES  ON  VARIOUS 
IMPORTANT  DISEASES.  By  N.  S.  Davis, 
M.  D.  Edited  by  Feank  H.  Davis,  M.  D.  Second 
edition.    12mo.  287  pages.    Cloth,  Sl-75. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  volume  of 
320  pages.    Cloth,  82.50. 


PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; its  Disorders  and  their  Treatment 
From  the  second  London  edition.  In  one  octavo 
volume  of  238  pages.    Cloth,  82.00. 

BARLOW'S  MANUAL  OP  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Conbik, 
M.  D.    1  vol.  8vo.,  pp.  603.     Cloth,  82.50. 

CHAMBERS'  MANUAL  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESS.  In  one  hand- 
some octavo  volume  of  302  pp.    Cloth,  82.75. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS. 1  vol.  8vo.,  pp.  493.     Cloth,  $3.50. 
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Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Medical  College,  N.  Y. 

A.  Manual  of  Auscultation  and  Percussion ;  Of  the  Physical  Diagnosis  of 
Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Fourth  edition.  In  one 
handsome  royal  12mo.  volume  of  278  pages,  with  14  illustrations.    Cloth,  f  1.75. 


The  original  work  done  by  Dr.  Flint  in  the  devel- 
opment of  the  art  of  physical  diagnosis  will  always 
make  this  manual  an  authority  on  this  subject. 
Among  all  the  works  issued  on  this  topic  during 
the  last  few  years,  none  exceeds  this  one  in  sim- 
plicity and  completeness.    The  fact  that  it  has 


passed  through  four  editions  attests  its  popularity- 
There  is  a  tendency  among  physical  diagnosti- 
cians to  make  altogether  too  many  varieties  of 
morbid  chest  sounds,  and  especially  of  rales.  The 
conciseness  of  Dr.  Flint's  Manual  is  one  of  its  chief 
advantages  — Medical  Record,  June  16, 1888. 


BY  THE  SAME  AUTHOR. 


A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  AflFeeting  the  Respiratory  Organs.  Second  and 
revised  edition.     In  one  handsome  octavo  volume  of  591  pages.     Cloth,  $4.50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis ;  In  a  series  of  Clinical  Studies.  In  one  handsome  octavo  volume  of  442  pages. 
Cloth,  $3.50.  

A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.  Second  revised  and  enlarged  edition.  In  one  octavo  volume 
of  550  pages,  with  a  plate.     Cloth,  §4. 

Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  one  very  hand- 
some royal  12mo.  volume  of  210  pages.     Cloth,  $1.38. 


BUOWNE,  LENNOX,  F.  B,  C,  S.,  E., 

Senior  Physician  to  the  Central  London  Throat  and  Ear  Hospital. 

A  Practical  Guide  to  Diseases  of  the  Throat  and  Nose,  including 
Associated  Affections  of  the  Ear.  With  120  illustrations  in  color,  and  200  en- 
gravings on  wood  designed  and  executed  by  the  Author.  New  (second)  and  enlarged 
edition.     In  one  imperial  octavo  volume  of  628  pages.     Cloth,  $6. 


Mr.  Browne's  book  can  be  recommended  to 
students  and  still  more  to  practitioners  as  a  clear, 
sound  and  practical  guide  to  the  diagnosis  and 
treatment  of  diseases  of  the  throat.  His  experi- 
ence is  not  only  large,  but  ripe,  and  he  gives  his 
readers  the  full  benefit  of  it.    A  particularly  praise- 


worthy feature  is  that  from  beginning  to  end  Mr. 
Browne,  whilst  giving  due  prominence  to  local 
measures,  never  fails  to  insist  on  the  necessity  of 
supplementing  these  by  proper  constitutional 
treatment. — London  Medical  Recorder,  May,  1888. 


SEILEM,  CAME,  M,  !>., 

Lecturer  on  Laryngoscopy  in  the  University  of  Pennsylvania. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Pharynx.  New  (third)  edition.  In  one  handsome  royal  12mo. 
volume  of  373  pages,  with  101  illustrations  and  2  colored  plates.   Cloth,  $2.25.    Just  readif. 


GJROSS,  S.  D,,  M.JD.f  LL,I>.,  I>.C.L,  Oxon,,  LL,I>.  Cantab. 

A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.    In  one 
odiavo  volume  of  452  pages,  with  59  illustrations.     Cloth,  $2.75. 


COHEN,  J,  SOLIS,  M,  D., 

Lecturer  on  Laryngoscopy  and  Diseases  of  the  TTiroat  and  Chest  in  the  Jefferson  Medical  College, 

Diseases  of  the  Throat  and  Nasal  Passages.  A  Guide  to  the  Diagnosis  and 
Treatment  of  Affections  of  the  Pharynx,  CEsophagus,  Trachea,  Larynx  and  Nares.  Third 
edition,  thoroughly  revised  and  rewritten,  with  a  large  number  of  new  illustrations.  In 
one  very  handsome  octavo  volume.     Preparing. 


BBOAJDBENT,  W.  S,,  M.  JD,,  I,  jB.  C,  F,, 

Physician  to  and  Lecturer  on  Medicine  at  St.  Mary's  Hospital. 
The  Pulse.   In  one  12mo.  volume.   Preparing.    See  Series  of  Clinical  Manuals,  page  4. 


FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
AIR-PASSAGES.  Their  Pathology,  Physical  Di- 
agnosis, Symptoms  and  Treatment.  From  the 
second  and  revised  English  edition.  In  one 
octavo  volume  of  475  pages.     Cloth,  $'i.50. 

BLADE  ON  DIPHTHERIA;  its  Nature  and  Treat- 
ment, with  an  account  of  the  History  of  its  Pre- 
Talence  in  various  Countries.  Second  and  revised 
edition.    In  one  12mo.  vol.,  pp.  158.    Cloth,  $1.25. 

WAL8HE  ON  THE  DISEASES  OF  THE  HEART 
AND  GREAT  VESSELS.  Third  American  edi- 
tion.    In  1  vol.  8vo.,  416  pp.     Cloth,  $A.m. 


SMITH  ON  CONSUMPTION;  its  Early  and  Reme- 
diable Stages.     1  vol.  8vo.,  pp.  253.    Cloth,  $2.25. 

LA  RUCHE  ON  PNEUMONIA.  1  vol.  8vo.  of  490 
pages.    Cloth,  S:iOO. 

WILLIAMS  ON  PULMONARY  CONSUMPTION; 
its  Nature,  Varieties  and  Treatment.  With  an 
analysis  of  one  thousand  cases  to  exemplify  Us 
duration.    In  one  8vo.  vol.  of  3(i3  pp.   C lot n,  82.60. 

JONES' CLINICAL  OBSKRVATIONS  ON  KDNO- 
TIONAL  NERVOUS  DISORDERS.  Second  Am- 
erican edition.  In  one  handsome  octavo  volume 
of  340  pages.    Cloth,  $3.26. 
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MOSS,  JAMBS,  M,I).,  F,B,C,P.,  LL.n., 

Senior  Assistant  Fhysician  to  the  Manchester  linynl  Jnjirmari/. 


A  Handbook  on  Diseases  of  the  Nervous    System.      In 
volume  of  725  pa<^es,  with  184  illustrations.     Cloth,  $4.o0;  leather,  $5.50. 

This  ftdmirable  work  i.s  intonded  for  students  of 
medieiiio  and  for  such  medical  monashavenotiino 
for  lengtliy  treatises,  hi  tlie  present  instance  the 
duty  of  arrniiging  tlie  vast  store  of  material  at  the 
disposal  of  the  author,  and  of  abridging  tl>e  de- 
scription of  the  ditTerent  aspects  of  nervous  dis- 
eases, has  been  performed  with  singular  slcill,  and 
the  result  is  a  concise  and  philosophical  guide  to 


one  octavo 


tlie  department  of  medicine  of  which  it  treats 
Dr.  Ross  holds  such  a  high  Hcienlific  position  that 
any  writings  which  bear  ills  name  are  naturally 
expected  to  have  the  impress  of  a  powerlui  intel- 
lect. In  every  part  this  handbook  merits  the 
highest  praise,  and  will  no  doubt  be  found  of  the 
greatest  value  to  the  student  as  well  as  to  the  prac- 
titioner.— £dinbu/rgh  Medical  Journal,  Jan.  1887. 


MITCHBLL,  S.  WJEIM,  M.  Ih, 

Physician  to  Orthopcedic  Hospital  and  the  Infirmary  for  Diseases  of  the  Nervous  System  Phila.  etc. 

Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  Women. 
Second  edition.     In  one  12mo.  volume  of  288  pages.     Cloth,  $1.75. 

No  work  in  our  language  develops  or  displays 
more  features  of  that  many-sided  affection,  hys- 
teria, or  gives  clearer  directions  for  its  differen- 
tiation, or  sounder  suggestions  relative  to  its 
general  management  and  treatment.  The  book 
IS  particularly  valuable  in  that  it  represents  in 
the  main  the  author's  own  clinical  studie.s,  which 


have  been  so  extensive  and  fruitful  as  to  give  his 


teachings  the  stamp  of  authority  all  over  the 
realm  of  medicine.  The  work  although  written 
by  a  specialist,  has  no  exclusive  character,  and 
the  general  practitioner  above  all  others  will  find 
its  perusal  profitable,  since  it  deals  with  diseases 
which  he  frequently  encounters  and  must  essay 
to  treat. — American  Practitioner,  August,  1886. 


HAMILTON,  ALLAN  McLANE,  M.  D,, 

Attending  Physician  at  the  Hospital  for  Epileptics  and  Paralytics,  Blackwell's  Island  N.  7. 
Nervous  Diseases ;  Their  Description  and  Treatment.     Second  edition,  thoroughly 
revised  and  rewritten.    In  one  octavo  volume  of  598  pages,  with  72  illustrations.    Cloth,  $4. 
When  the  firstedition  of  this  good  book  appeared  [  characterized  this  book  as  the  best  of  its  kind  in 


we  gave  it  our  emphatic  endorsement,  and  the 
present  edition  enhances  our  appreciation  of  the 
book  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurology.  One  of  the  best  and  most 
critical  of  English  neurologicaljournals,  Brain,  has 


any  language,  which  is  a  handsome  endorsement 
from  an  exalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  justify  its 
purchase  even  by  those  who  possess  the  old.— 
Alienist  and  Neurologist,  April,  1882. 


TUKE,  DANIEL  HACK,  M.  D,, 

Joint  Author  of  The  Manual  of  Psychological  Medicine,  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  467  pages,  with 
two  colored  plates.     Cloth,  $3.00. 

method  of  interpretation.  Guided  by  an  enlight- 
ened deduction,  the  author  has  reclaimed  for 
science  a  most  interesting  domain  in  psychology, 
previously  abandoned  to  charlatans  and  empirics. 
This  book,  well  conceived  and  well  written,  must 
commend  itself  to  every  thoughtful  understand- 
ing.—iVew  York  Medical  Journal,  September  6, 1884. 


It  is  impossible  to  peruse  these  interesting  chap- 
ters without  being  convinced  of  the  author's  per- 
fect sincerity,  impartiality,  and  thorough  mental 
grasp.  Dr.  Tuke  has  exhibited  the  requisite 
amount  of  scientific  address  on  all  occasions,  and 
4he  more  intricate  the  phenomena  the  more  firmly 
has  he  adhered  to  a  physiological  and  rational 


CLOUSTON,  THOMAS  S.,  M.  D.,  F,  M.  C.  P.,  L.  M.  C,  S., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh. 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix,  containing  an 
Abstract  of  the  Statutes  of  the  United  States  and  of  the  Several  States  and  Territories  re- 
lating to  the  Custody  of  the  Insane.  By  Charles  F.  Folsom,  M.  D.,  Assistant  Prors^sor 
of  Mental  Diseases,  Med.  Dep.  of  Harvard  Univ.  In  one  handsoii^'i  octavo  ^oiiane  of  541 
pages,  with  eight  lithographic  plates,  four  of  which  are  beautifully  colored.  Cloth,  $4, 
The  practitioner  as  well  as  the  student  will  ac-    the  general  practitioner  in  guiding  him  to  a  diag' 


eept  the  plain,  practical  teaching  of  the  author  as  a 
forward  step  in  the  literature  of  insanity.  It  is 
refreshing  to  find  a  physician  of  Dr.  Clouston's 
experience  and  high  reputation  ^:-ing  the  bed- 
side notes  upon  which  his  experience  has  been 
founded  and  his  mature  judgment  estabiisned. 
Such  cliuiu.i-  observations  cannot  but  be  useful  to 


nosis  and  indicating  the  treatment,  especially  in 
many  obscure  and  doubtful  cases  of  mental  dis- 
ease. To  the  American  reader  Dr.  Folsom's  Ap- 
pe;ndix  adds  greatly  to  the  value  of  the  work,  and 
wili  make  it  a  desii-abie  a  i^Iition  to  every  library. 
— American  Psychological  Journal,  July,  1884. 


J^^Dr.  Folsom's  Abstract  may  also  be  obtained  separate  iy  in  one  octavo  volume  of 
i08  pages,    {..'ioth,  $1.50. 

SAVAGE,  GEOMGE  H.,  Jf.  D., 

Lecturer  on  Mental  Diseases  at  Quy^s  Hospital,  London. 
Insanity  and  Allied  Neuroses,  Practical  and  Clinical.    In  one  12mo.  vol. 
of  551  pages,  with  18  illus.     Cloth,  $2.00.     See  Series  of  Clinical  Manuals,  page  4. 

BLAYEAIM,  W.  S,,  M.  D.,  F,  M.  C.  B, 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    In 

one  handsome  small  12mo.  volume  of  97  pages.     Cloth,  $1.00. 

Blandford  on  Insanity  and  its  Treatraent:   Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.    In  one  very  handsome  octavo  volume. 
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ASMHUnST,  JOHN,  Jr.,  M,  jD., 

Professor  of  Clinical  Surgery,  Univ.  of  Penna.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

The  Principles  and  Practice  of  Surgery.  New  (fourth)  edition,  enlarged 
and  revised.  In  one  large  and  handsome  octavo  volume  of  1114  pages,  with  597  illustra- 
tions.    Cloth,  $6  ;  leather,  $7  ;  half  Eussia,  $7.50. 

As  with  Erichsen  so  with  Ashhurst,  its  position 
in  professional  favor  is  established,  and  one  has 
now  bat  to  notice  the  changes,  if  any,  in  theory 
and  practice,  that  are  apparent  in  the  present 
as  compared  with  the  preceding  edition,  published 
three  years  ago.  The  work  has  been  brought  well 
up  to  date,  and  is  larger  and  better  illustrated  than 
before,  and  its  author  may  rest  assured  that  it  will 


certainly  have  a  "  continuance  of  the  favor  with 
which  it  has  heretofore  been  received." — The 
American  Journal  of  the  Medical  Sciences,  Jan.  1886. 


Every  advance  in  surgery  worth  notice,  chroni- 
cled in  recent  literature,  has  been  suitably  recog- 
nized and  noted  in  its  proper  place.  SuflBce  it  &)• 
say,  we  regard  Ashhurst's  Surgery,  as  now  pre- 
sented in  the  fourth  edition,  as  the  best  single 
volume  on  surgery  published  in  the  English  lan- 
guage, valuable  alike  to  the  student  and  the  prac- 
titioner, to  the  one  as  a  text-book,  to  the  other  as- 
a  manual  of  practical  surgery.  With  pleasure  w& 
give  this  volume  our  endorsement  in  full.— iV^etc 
Orleans  Medical  and  Surgical  Journal,  Jan.,  1886. 


GROSS,  S.  J>.,  M,  J>.,  LL,  D.,  D,  C.  L,  Oocon,,  LL,  J>. 
Cantab. f 

Emeritus  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 
A  System  of  Surgery :    Pathological,   Diagnostic,  Therapeutic  and  Operative, 
Sixth  edition,  thoroughly  revised  and  greatly  improved.     In  two  large  and  beautifully- 
printed  imperial  octavo  volumes  containing  2382  pages,  illustrated  by  1623  engravings. 
Strongly  bound  in  leather,  raised  bands,  $15 ;  half  Kussia,  raised  bands,  ■""  " 

Dr.  Gross'  System  of  Surgery  has  long  been  the 
standard  work  on  that  subject  for  students  and 


practitioners. — London  Lancet,  May  10, 1884. 

The  work  as  a  whole  needs  no  commendation. 
Many  years  ago  it  earned  for  itself  the  enviable 
reputation  of  the  leading  American  work  on  sur- 
gery, and  it  is  still  capable  of  maintaining  that 
standard.  A  considerable  amount  of  new  material 
has  been  introduced,  and  altogether  the  distin- 

fuished  author  has  reason  to  be  satisfied  that  he 
as  placed  the  work  fully  abreast  of  the  state  of 
our  knowledge.— ilfed.  Becord,  Nov.  18, 1882. 


His  System  oj  Surgery,  which,  since  its  first  edi- 
tion in  1859,  has  been  a  standard  work  in  thi&- 
country  as  well  as  4n  America,  in  "the  whole 
domain  of  surgery,"  tells  how  earnest  and  labori- 
ous and  wise  a  surgeon  he  was,  how  thoroughly 
he  appreciated  the  work  done  oy  men  in  other 
countries,  and  how  much  he  contributed  to  pro- 
mote the  science  and  practice  of  surgery  in  his 
own.  There  has  been  no  man  to  whom  America 
is  so  much  indebted  in  this  respect  as  the  Nestor 
of  surgery. — British  Medical  Journal,  May  10,  1884. 


nnUITT,  BOBBMT,  M.  M,  C,  S.,  etc. 

Manual  of  Modern  Surgery.  Twelfth  edition,  thoroughly  revised  by  Stan- 
ley Boyd,  M.  B.,  B.  S.,  F.  K.  C.  S.  In  one  8vo.  volume  of  965  pages,  with  373  illustra- 
tions.    Cloth,  $4 ;  leather,  $5. 


It  is  essentially  a  new  book,  rewritten  from  be- 
ginning to  end.  The  editor  has  brought  his  work 
up  to  the  latest  date,  and  nearly  every  subject  on 
wnich  the  student  and  practitioner  would  desire 
to  consult  a  surgical  volume,  has  found  its  place 
here.  The  volume  closes  with  about  twenty  pages 
of  formulse  covering  a  broad  range  of  practical 
therapeutics.  The  student  will  find  that  the  new 
Druitt  is  to  this  generation  what  the  old  one  was 
to  the  former,  and  no  higher  praise  need  be 
accorded  to  any  volume. — North  Carolina  Medical 
Journal,  October,  1887. 


Druitt's  Surgery  has  been  an  exceedingly  popu- 
lar work  in  the  profession.  It  is  stated  that  50,000' 
copies  have  been  sold  in  England,  whiln  in  the 
United  States,  ever  since  its  first  issue,  it  has  been 
used  as  a  text- book  to  a  very  large  extent.  Dur- 
ing the  late  war  in  this  country  it  was  so  highly 
appreciated  that  a  copy  was  issued  by  the  Govern- 
ment to  each  surt;eon.  The  present  edition,  while 
it  has  the  same  features  peculiar  to  the  work  at 
first,  embodies  all  recent  discoveries  in  surgery^, 
and  is  fully  up  to  the  times.  Cincinnati  Medical 
News,  September,  1887. 


BALL,  CHABLES  B.,  M.  Ch,,  Dub,,  F,  B.  C.  S.  JE., 

Surgeon  and  Teacher  at  Sir  P.  Dun's  Hospital,  Dublin. 

Diseases  of  the  Rectum  and  Anus.  In  one  12mo.  volume  of  417  pages, 
with  54  engravings  and  4  colored  plates.  Cloth,  $2.25.  Just  ready.  See  Series  of  Clinical 
Manuals,  page  4. 


It  is  a  pleasure  to  read  an  exhaustive  and  well- 
arranged  book,  such  a*!  the  one  before  us.  It 
covers  all  the  ground,  and  yet  is  written  in  aterse 
and  concise  style  that  makes  it  exceedingly  good 
reading.  The  work  is  far  in  advance  of  the  ordi- 
nary text-book  on  this  specialty.  It  is  very  com- 
plete,and  the  matter  is  all  of  practical  importance 
and  well  arranged.  The  writer  has  done  for  rectal 
surgery  what  Treves  in  the  companion  volume 


has  done  for  intestinal  obstruction,  and  both 
works  are  alike  creditable. — N.  V.  Medical  Journal, 
Jan.  28,  1^88. 

A  capital  book  in  a  capital  series  of  clinical 
manuals.  Thoroughly  practical,  it  is  both  compre- 
hensive and  condensed  and  the  possessor  of  it  will 
find  but  little  use  for  any  more  extended  work  on 
the  subject.  Mr.  Ball  is  a  most  sound  surgeon. — 
The  Medical  News,  Feb.  4,  1888. 


GLBNBY,  V.  jP.,  M,  D., 

Surgeon  to  the  Orthopaedic  Hospital,  Ne^o  York,  etc. 
Orthopsedic  Surgery.    For  the  use  of  Practitioners  and  Students. 
some  octavo  volume,  profusely  illustrated.     Preparing. 


In  one  hand- 


BOBEBTS,  J.  B,,  M,  D.,  and  MOBTOW,  T.  S.  K.,  M.  D,, 

Lecturer  on  Anafomp  and  on  Operative  Surgery  Adjunct  Prifssor  of  Operative  Surgery  in  the 

at  the  Philadelphia  School  of  Anatomy.  Philadelphia  Polyclinic. 

The  Principles  and  Practice  of  Modern  Surgery.  For  the  use  of  Students 
and  Practitioners  of  Medicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  about 
500  pages,  with  many  illustrations.     Preparing. 
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EMICMSEN,  JOHN  E.,  F,  H,  S.,  F,  B,  C.  S,, 

Professor  of  Surgery  in  University  College,  London,  etc. 
The  Science  and  Art  of  Surgery ;  Being  a  Treatise  on  Surgical  Injuries,  Dis- 
eases and  Operations.     From  the  eighth  and  enlarged  English  edition.     In  two  large  and 
beautiful    octavo    volumes  of   2316    pages,    illustrated    with  984  engravings  on  woo<l. 
Cloth,  $9;  leather,  raised  bands,  $11 ;  half  Russia,  raised  bands,  $12 

We  have  always  regarded  "The  Science  and 
Art  of  Surgery"  as  one  of  the  best  Rurgical  text- 
books in    the    English  language,  and  this  eighth 


edition  only  confirms  our  previous  opinion.  We 
take  great  pleasure  in  cordially  commending  it  to 
oar  readers. — The  Medical  News,  April  11, 1885. 

For  many  years  this  classic  work  has  been 
made  by  preference  of,  teachers  the  principal 
text-book  on  surgery  for  medical  .student.a,  while 
through  translations  into  the  leading  continental 
languages  it  may  be  said  to  guide  the  surgical 
teachings  of  the  civilized  world.  No  excellence 
of  the  former  edition  has  been  dropped  and  no 
discovery,    device    or   improvement    which    has 


marked  the  progress  of  surgery  during  the  last 
decade  has  been  omitted.  The  illustrations  are 
many  and  executed  in  the  highest  style  of  art. 
— L'lUisville  Medical  News,  Feb.  14,  188.5. 

We  cannot  speak  too  highly  of  this  excellent 
work.  It  represents  the  most  advanced  and  settled 
views  in  regard  to  the  science  of  surgery,  and  will 
ever  be  found  a  faithful  guide  and  counsellor  in 
practice. —  Canada  Lancet,  May,  188.5. 

It  appears  simultaneously  in  England,  America,. 
Spain  and  Italy,  and  is  too  well  known  as  a  safe 
guide  and  familiar  friend  to  need  further  com- 
ment.—JVew  York  Medical  Journal,  March  28, 1885. 


BRTAJS^T,  THOMAS,  F,  JR,  C,  S., 

Surgeon  and  Lecturer  on  Surgery  at  Chiy's  Hospital,  London. 
The  Practice  of  Surgery.     Fourth  American  from  the  fourth  and  revised  Eng- 
lish edition.     In  one  large  and  very  handsome  imperial  octavo  volume  of  1040  pages,  with 
727  illustrations.     Cloth,  $6.50;  leather,  $7.50;  half  Eussia,  $8.00. 


The  fourth  edition  of  this  work  is  fully  abreast 
of  the  times.  The  author  handles  his  subjects 
with  that  degree  of  judgment  and  skill  which  is 
attained  by  years  of  patient  toil  and  varied  ex- 
perience. The  present  edition  is  a  thorough  re- 
vision of  those  which  preceded  it,  with  much  new 
matter  added.  His  diction  is  so  graceful  and 
logical,  and  his  explanations  are  so  lucid,  as  to 
place  the  work  among  the  highest  order  of  text- 
iDOoks  for  the  medical  student.  Almost  every 
topic  in  surgery  is  presented  in  such  a  form  as  to 


enable  the  busy  practitioner  to  review  any  subject 
in  every-day  practice  in  a  short  time.  No  time  is 
lost  with  useless  theories  or  superfluous  verbiage. 
In  short,  the  work  is  eminently  clear,  logical  and 
practical. — Oiicago  Medical  Journal  arid  Examiner, 
April,  1886. 

This  book  is  essentially  what  it  purports  to  be, 
viz  :  a  manual  for  the  practice  of  surgery.  It  ia 
peculiarly  well  fitted  for  the  student  or  busy  general 
practitioner. — Tke  Medical  News,  August  15, 188.5. 


TREVES,  FMEDEBICK,  F.  B,  C.  S,, 

Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England. 
A  Manual   of   Surgery.     In  Treatises  by  Various  Authors.     In  three  12mo, 
volumes,  containing  1866  pages,  with  213  engravings.     Price  per  volume,  cloth,  $2.     See 
Students'  Series  of  Manuals,  page  4. 


We  have  here  the  opinions  of  thirty-three 
authors,  in  an  encyclopsedic  torm  for  easy  and 
ready  reference.  The  three  volumes  embrace 
every  variety  of  surgical  affections  likely  to  be 
met  with,  the  paragraphs  are  short  and  pithy,  and 
the  salient  points  and  the  beginnings  of  new  sub- 
jects are  always  printed  in  extra-heavy  type,  so 
that  a  person  may  find  whatever  information  he 
may  be  in  need  of  at  a  moment's  glance. — Cin^ 
einnati  Lancet-Clinic,  August  21,  1886. 

The  hand  of  Mr.  Treves  is  evident  throughout 


in  the  choice,  arrangement  and  logical  sequence  of 
the  subjects.  Every  topic,  as  far  as  observed,  is 
treated  with  a  fulness  of  essential  detail,  which  Is 
somewhat  surprising.  Another  characteristic  of  the 
work  is  the  well-nigh  universal  acceptance  of  mod- 
ern and  progressive  views  of  pathology  and  treat- 
ment. The  entire  work  is  conceived  and  executed 
in  a  scientific  spirit.  It  contains  the  bone  and  mar- 
row of  modern  surgery. — Annals  of  Surgery,  Oct. 
1886. 


BUTLIJV,  HEJSTBT  T,,  F.  B,  C.  S., 

Assistant  Surgeon  to  St.  Bartholomew's  Hospital,  London. 
Diseases    of   the   Tongue.      In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.     Cloth,  $3.50.     See  Series  of  Clinical  Manuals,  page  4. 


The  language  of  the  text  is  clear  and  concise. 
The  author  has  aimed  to  state  facts  rather  than  to 
express  opinions,  and  has  compressed  within  the 
compass  of  this  small  volume  the  pathology,  etiol- 
ogy, etc.,  of  diseases  of  the  tongue  that  are  incon- 


veniently scattered  through  general  works  on  sur- 
gery and  the  practice  of  medicine.  The  physician 
and  surgeon  will  appreciate  its  value  as  an  aid  and 
guide. — Physician  and  Surgeon,  Sept.  1886. 


TBEVES,  FBEDEBICK,  F.  B,  C,  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  the  London  Hospital. 

Intestinal  Obstruction.    In  one  pocket-size  12mo.  volume  of  522  pages,  with  60 


illustrations.  Limp  cloth,  blue  edges,  $2.00. 

A  standard  work  on  a  subject  that  has  not  been 
so  comprehensively  treated  oy  any  contemporary 
English  writer.  Its  completeness  renders  a  full 
review  difficult,  since  every  chapter  deserves  mi- 
nute attention,  and  it  is  impossible  to  do  thorough 


See  Series  of  Clinieaf  Manuals,  page  4. 
justice  to  the  author  in  a  few  paragraphs.  Intes- 
tinal Obstruction  is  a  work  that  will  prove  of 
equal  value  to  the  practitioner,  the  student,  the 
pathologist,  the  physician  and  the  operating  sur- 
geon.— British  Medical  Journal,  Jan.  31, 1885. 


GOULD,  A.  FEABCE,  M.  S.,  M.  B.,  F.  B.  C.  S„ 

Assistant  Surgeon  to  Middlesex  Hospital. 

Elements  of  Surgical  Diagnosis.    In  one  pocket-size  12mo.  volume  of  589 
pages.     Cloth,  $2.00.     See  Students'  Series  of  Manuals,  page  4. 

iPIRRlE'S    PRINCIPLES    AND    PRACTICE  OF  SKEY'S  OPERATIVE  SURGERY.  In  one  vol.  8vo. 

SURGERY.     Edited    by   John  Neill,  M.   D.    In  of  661  pas;es,  with  81  woodcuts.     Cloth,  83.25. 

oneSvo.  vol.  of  784pp.with3I6illus.    Cloth,  S.3.7.5.  MILLER'S  PRINCIPLES  OF  SURGERY.    Fourth 

MILLER'S   PRACTICE  OF   SURGERY.     Fourth  American  from  the  third  Edinburgh  edition.  Id 

and  revised  American  edition.    In  one  large  8vo.  one  8vo.  vol.  of  638  pages,  with  340  illustrations. 

YOL  of  682  pp.,  with  364  illustrations.    Cloth, S3.76.  Cloth,  $3.75. 
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SMITH,  stebse:s^,  m,  d.. 

Professor  of  Clinical  Surgery  in  the  University  of  the  City  of  New  York. 

The  Principles  and  Practice  of  Operative  Surgery.  New  (second)  and 
thoroughly  revised  edition.  In  one  very  handsome  octavo  volume  of  892  pages,  with. 
1005  illustrations.     Cloth,  $4  00;  leather,  $5.00. 


This  excellent  and  very  valuable  book  is  one  of 
the  most  satisfactory  works  on  modern  operative 
surgery  yet  published.  Its  author  and  publisher 
have  spared  no  pains  to  make  it  as  far  as  possible 
an  ideal,  and  their  efforts  have  given  it  a  position 
prominent  among  the  recent  works  in  this  depart- 
ment of  surgery.  The  book  is  a  compendium  for 
■the  modern  surgeon.  The  present,  the  Qu\y  revised 
edition  since  1879,  presents  many  changes  from 
the  original  manual.  The  volume  is  much  en 
larged,  and  the  text  has  been  thoroughly  revised, 
-so  as  to  give  the  most  improved  methods  in  asep- 


tic surgery,  and  the  latest  instruments  known  for 
operative  work.  It  can  be  truly  said  that  as  a  hand- 
book for  the  student,  a  companion  for  the  surgeon, 
and  even  as  a  book  of  reference  for  the  physician, 
not  especially  engaged  in  the  practice  of  surgery, 
this  volume  will  long  hold  a  most  conspicuous 
place,  and  seldom  will  its  readers,  no  matter  how 
unusual  the  subject, consult  its  pages  in  vain.  Its 
compact  form,  excellent  print,  numerous  illustra-- 
tions,  and  especially  its  decidedly  practical  char- 
acter, all  combine  to  commend  it. — Boston  Medical 
and  Surgical  Journal,  May  10, 1888. 


SOZMJES,  TIMOTHY,  M.  A,, 

Surgeon  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

A  System  of  Surgery ;  Theoretical  and  Practical.  IN  TKEATISES  BY 
VAKIOUS  AUTHOES.  American  edition,  thoroughly  revised  and  re-edited 
by  John  H.  Packard,  M.  D.,  Surgeon  to  the  Episcopal  and  St.  Joseph's  Hospitals, 
Philadelphia,  assisted  by  a  corps  of  thirty-three  of  the  most  eminent  American  surgeons. 
In  three  large  imperial  octavo  volumes  containing  3137  double- coiamned  pages,  with 
979  illustrations  on  wood  and  13  lithographic  plates,  beautifully  colored.  Price  per 
set,  cloth,  $18.00;  leather,  $21.00;  half  Kussia,  $22.50.    Sold  only  by  svhscription. 

MOLMES.  TIMOTHY,  M,  A,, 

Surgeon  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

A  Treatise  on  Surgery ;  Its  Principles  and  Practice.    New  American 

from  the  fifth  English  edition,  edited  by  T.  Pickering  Pick,  F.  E.  C.  S.,  Surgeon  and 
Lecturer  on  Surgery  at  St.  George's  Hospital,  London.  In  one  octavo  volume  of  1000 
pages,  with  about  400  illustrations.     Shortly. 

8TIMSON,  LEWIS  A,,  B,  A.,  M.  D., 

Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals,  Professor  of  Clinical  Surgery  in  the  Medical 
Faculty  of  Univ.  of  City  of  N.   Y.,  Corresponding  Member  of  the  Societe  de  Chirurgie  of  Paris, 
A  Manual  of  Operative  Surgery.     New  (second)  edition.    In  one  very  hand- 
some royal  12mo.  volume  of  503  pages,  with  342  illustrations.     Cloth,  $2.50. 
There  is  always  room  for  a  good  book,  so  that 

while  many  works  on  operative  surgery  must  be 

-considered  superfluous,  that  of  Dr.  Stimson  has 

held  its  own.    The  author  knows  the  diflScult  art 

of  condensation.     Thus  the  manual  serves  as  a 

work  of  reference,  and  at  the  same  time  as  a 

handy  guide.    It  teaches  what  it  professes,  the 

steps  of  operations.    In  this  edition  Dr.  Stimson 

has  sought  to  indicate  the  changes  that  have  been 


effected  in  operative  methods  and  procedures  by 
the  antiseptic  system,  and  has  added  an  account 
of  many  new  operations  and  variations  in  the 
steps  of  older  operations.  We  do  not  desire  to 
extol  this  manual  above  many  excellent  standard 
British  publications  of  the  same  class,  still  we  be- 
lieve that  it  contains  much  that  is  worthy  of  imi- 
tation.— British  Medical  Journal,  Jan.  22, 1887. 


By  the  same  Author. 
A  Treatise  on  Fractures  and  Dislocations.    In  two  handsome  octavo  vol- 
umes.   Vol.  I.,  Fractures,  582  pages,  360  beautiful  illustrations.    Vol.  II.,  Disloca- 
tions 540  pages,  with  163  illustrations.     Complete  work  jiist  ready,  cloth,  $5.50;  leather, 
$7.50.'    Either  volume  separately,  cloth,  $3.00 ;  leather,  $4.00. 

The  appearance  of  the  second  volume  marks  the  |  of  Dislocations  as  it  is  taught  and  practised  by  the 
completion  of  the  author's  original  plan  of  prepar-  !  most  eminent  surgeons  of  the  present  time.    CoU' 

ing  a  work  which  should  present  in  the  fullest    <"—;-- *i"' —"""■'■ -*-"">• —* — j-j v-_  i. 

manner  all  that  is  known  on  the  cognate  subjects 
of  Fractures  and  Dislocations.  The  volume  on 
Fractures  assumed  at  once  the  position  of  authority 
on  the  subject,  and  its  companion  on  Dislocations 
will  no  doubt  bs  similarly  received.  The  closing 
volume  of  Dr.  Stimson's  work  exhibits  the  surgery 


taining  the  results  of  such  extended  researches  It 
must  for  a  long  time  be  regarded  as  an  authority 
on  all  subjects  pertaining  to  dislocations.  Every 
practitioner  of  surgery  will  feel  it  incumbent  on 
him  to  have  it  for  constant  reference. — Cincinnati 
Medical  News,  May,  1888. 


HAMILTON,  FRANK  H.,  M,  D.,  LL,  2>., 

Surgeon  to  Bellevue  Hospital,  New  York. 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Seventh  edition 
thorouo-hly  revised  and  much  improved.  In  one  very  handsome  octavo  volume  of  998 
pages,  with  379  illustrations.     Cloth,  $5.50:  leather,  $6.50;  half  Eussia,  $7.00. 

This'  book  is  without  a  rival  in  any  language.    It  I  fully  given.   The  book  is  so  well  known  that  it  does 
is  essentially  a  practical  treatise,  and  it  gathers  i  not  require  any  lengthened  review.    We  can  only 
within  its  covers  almost  everything  valuable  that    say  that  it  is  still  unapproached  as  a  treatise. — 
has  been  written  about  fractures  and  dislocations.     The  Dublin  Journal  of  Medical  Science,  Feb.  1886. 
The  principles  and  methods  of  treatment  are  very  | 

MARSH,  HOWARD,  E,  M.a  S,, 

Senior  Assistant  Surgeon  to  and  Lecturer  on  Anatomy  at  St.  Bartholomew's  Hospital,  London. 
Diseases  of  the  Joints.     In  one  12mo.  volume  of  468  pages,  with  64  woodcuts 
and  a  colored  plate.     Cloth,  $2.00.     See  Series  of  Clinical  Manuals,  page  4. 

PICK,  T,  DICKERING,  F,  R,  C,  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  St.  Oeoi-ge's  Hospital,  London. 

Fractures  and  Dislocations.     In  one  12mo.  volume  of  530  pages,  with  93 

illustrations.     Limp  cloth,  $2.00.     See  Series  of  Clinical  Manuals,  page  4. 
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BVJRNETT,  CHABLBS  H,,  A,  M.,  M,  !>., 

Professor  of  Otology  in  the  Philadelphia  Poly  clinic ;  President  of  the  American  Otologieal  Society. 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatise 
for  the  use  of  Medical  Students  and  Practitioners.  New  (second)  edition.  In  one  handsome 
octavo  volume  of  580  pages,  with  107  illustrations.   Cloth,  $4.00 ;  leather,  |>5.00. 

carried  out,  and  much   new  matter  added.    Dr. 


We  note  with  pleasure  the  appearance  of  a  second 
edition  of  thia  valuable  work.  When  it  firHt  came 
out  It  was  accepted  by  the  profession  as  one  of 
the  standard  works  on  modern  aural  surgery  in 
the  English  language;  and  in  his  second  edition 
Dr.  Burnett  has  fully  maintained  his  reputation, 
for  the  book  is  replete  with  valuable  information 
and  suggestions.    The  revision  has  been  carefully 


Burnett's  work  must  be  regardeii  as  a  very  valua^ 
ble  contribution  to  aural  surgery,  not  only  on 
account  of  its  comprehensiveness,  but  because  it 
contains  the  results  of  the  careful  personal  observa- 
tion and  experience  of  this  eminent  aural  surgeon, 
— London  Lancet,  Feb.  21,  1885. 


JPOLITZBH,  ADAM, 

Imperial- Royal  Prof,  of  Aural  Therap.  in  the  Univ.  of  Vienna. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Translated,  at  the  Author's  re- 
quest, by  James  Patterson  Cassells,  M.  D.,  M.  K.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  257  original  illustrations.     Cloth,  $5.50. 

The  whole  work  can  be  recommended  as  a  reli-  I  the  practitioner  in  his  treatment. — Boston  Medical 
able  guide  to  the  student,  and  an  efficient  aid  to  |  and  Surgical  Journal,  .June  7, 1883. 

JJJLEIt,  SLENMY  E.,  F,  It,  C.  S., 

Senior  Ass''t  Surgeon,  Royal  Westminster  Ophthalmic  Hosp. ;  late  Clinical  Ass't,  Moorfields,  London. 

A  Handbook  of  Ophthalmic  Science  and  Practice.  In  one  handsome 
octavo  volume  of  460  pages,  with  125  woodcuts,  27  colored  plates,  selections  from  the^ 
Test-tjpes  of  Jaeger  and  Snellen,  and  Holmgren's  Color-blindness  Test.  Cloth,  $4.50  • 
leather,  $5.50.  ' 

It  presents  to  the  student  concise  descriptions  illustrations  are  nearly  all  original.  We  have  ex- 
and  typical  illustrations  of  all  important  eye  aftec-  amined  this  entire  work  with  great  care,  and  It 
tions,  placed  in  juxtaposition,  so  as  to  be  grasped  represents  the  commonly  accepted  views  of  ad- 
at  a  glance.  Beyond  a  doubt  it  is  the  best  illus-  vanced  ophthalmologists.  We  can  most  heartily 
trated  handbook  of  ophthalmic  science  which  has  commend  this  book  to  all  medical  students,  prac- 
ever  appeared.    Then,  what  is  still  better,  these    titioners  and  specialists. — Detroit  Lancet,  Jan.  '85. 


NjETTLBSJELII*,  jedwamd,  f.  b,  a  s., 

Ophthalmic  Surg,  and  Lect.  on  Ophth.  Surg,  at  St.  Thomas'  Hospital,  London. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  (third)  edition,  thor* 
oughly  revised.  With  a  chapter  on  the  Detection  of  Color-Blindness,  by  William 
Thomson,  M.  D.,  Professor  of  Ophthalmology  in  the  Jefferson  Medical  College.  In  one 
12mo.  volume  of  479  pages,  with  164  illust.,  test-types  and  formulae.   Cloth,  $2.   Just  ready. 

in  the  chapter  devoted  to  operations.  A  very 
important  part  of  the  work  to  general  practitioners- 
is  that  embraced  in  the  consideration  of  eye  dis- 
eases in  relation  to  general  diseases  and  condi- 
tions. The  arrangement  of  the  remedies  employed 
into  a  formulary  is  adopted,  and  it  contains  much 
useful  knowledge. — South.  Practitioner,  Dec,  1887. 


The  extent  of  the  sale  of  this  now  accepted 
authority  has  conclusively  shown  that  its  claim  for 
favor  was  not  an  imaginary  one.  The  introductory 
chapter  on  optical  outlines  is  a  wonderfully  clear 
statement  of  the  principles  involved.  The  writer's 
decision  of  character  has  fully  impressed  his  pro- 
duction, and  this  is  nowhere  more  apparent  than 


JSrOMRIS,  WM.  F,  M,  D.,  and  OLIVEB,  CMAS.  A.,  M.  I>. 

Clin.  Prof,  of  Ophthalmology  in  Univ.  of  Pa, 

A  Text-Book  of  Ophthalmology.     In  one  octavo  volume  of  about  500  pages, 
with  illustrations.     Preparing. 

CAMIEB,  M,  BBTinENELL,  &  FROST,  W,  ADAMS, 

F,  jR.  C.  S,,  F.  M.  a  S,, 


Ophthalmic  Surgeon  to  and  Lecturer  on  Oph- 
thalmic Surgery  at  St  George's  Hospital, 
London. 


Assistant  Ophthalmic  Surgeon  to  and  Joint 
Lecturer  on  Ophthalmic  Surgery  at  St. 
George's  Hospital,  London. 


Ophthalmic  Surgery.  In  one  12mo.  volume  of  559  pages,  with  91  woodcuts, 
color  blindness  test,  test-types  and  dots  and  appendix  of  formulae.  Cloth,  $2.25.  See 
Series  of  Clinical  Manuals,  page  4. 

WELLS,  J.  SOELBEBG,  F.  M.  C.  S., 

Professor  of  Ophthalmology  in  King's  College  Hospital,  London,  etc 

A  Treatise  on  Diseases  of  the  Eye.  New  (fifth)  American  from  the  third 
London  edition.     In  one  large  octavo  volume.    Preparing. 

BBOWNE,  EDGABJL, 

Surgeon  to  the  Liverpool  Eye  and  Ear  Infirmary  and  to  the  Dispensary  for  Skin  Diseases. 

How  to  Use  the  Ophthalmoscope.  Being  Elementary  Instructions  in  Oph- 
thalmoscopy, arranged  for  the  use  of  Students.  In  one  small  royal  12mo.  volume  of  11& 
pages,  with  35  illustrations.     Cloth,  $1.00. 


LAURENCE  AND  MOON'S  HANDY  BOOK  OF 
OPHTHALMIC  SURGERY,  for  the  use  of  Prac- 
titioners. Second  edition.  In  one  octavo  vol- 
ume of  227  pages,  with  65  illust.    Cloth,  $2.75. 


LAWSON  ON  INJURIES  TO  THE  EYE,  ORBIT 
AND  EYELIDS:  Their  Immediate  and  Remote 
Efiecis.    8  vo.,  404  pp.,  92  illus.     Cloth,  S3.50. 
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MOBEBTS,  WILLIAM,  M,  J>., 

Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  etc. 

A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  In  one  hand- 
some octavo  volume  of  609  pages,  with  81  illustrations.     Cloth,  $3.50. 

It  may  be  said  to  be  the  best  book  in  print  on  the  I  guage  in  its  account  of  the  different  affections. — 
subject  of  which  it  treats. —  The  American  Journal  1  The  Manchester  Medical  Chronicle,  July,  1885. 
of  the  Medical  Sciences,  Jan.  1886.  The  value  of  this  treatise  as  a  guide  book  to  the 

The  peculiar  value  and  finish  of  the  book  are  in  ;  physician  in  daily  practice  can  hardly  be  over- 
a  measure  derived  from  its  resolute  maintenance  '  estimated.    That  it  is  fully  up  to  the  level  of  our 


of  a  clinical  and  practical  character.  It  is  an  un- 
rivalled exposition  of  everything  which  relates 
directly  or  indirectly  to  the  diagnosis,  prognosis 
and  treatment  of  urinary  diseases,  and  possesses 
a  completeness  not  found  elsewhere  in  our  Ian- 


present  knowledge  is  a  fact  reflecting  great  credit 
upon  Dr.  Roberts,  who  has  a  wide  reputation  as  a 
busy  practitioner. —  The  Medical  Record,  July  31, 

1886. 


BUMDY,   CMABLES   W.,  M.  V. 

Bright's  Disease  and  Allied  Affections  of  the  Kidneys.    In  one  octavo 

volume  of  288  pages,  with  illustrations.     Cloth,  $2. 


The  object  of  this  work  is  to  "furnish  a  system 
atic,  practical  and  concise  description  of  the 
pathology  and  treatment  of  the  chief  organic 
diseases  of  the  kidney  associated  with  albuminu- 
ria, which  shall  represent  the  most  recent  ad- 
vances in  our  knowledge  on  these  subjects  ; "  and 
this  definition  of  the  object  is  a  fair  description  of 
the  book.    The  work  is  a  useful  one,  giving  in  a 


short  space  the  theories,  facts  and  treatments,  and 
going  more  fully  into  their  later  developments. 
On  treatment  the  writer  is  particularly  strong, 
steering  clear  of  generalities,  and  seldom  omit- 
ting, what  text-books  usually  do,  the  unimportant 
items  which  are  all  important  to  the  general  prac- 
titioner.—  The  Manchester  Medical  Chronicle,  Oct., 
1886. 


MOBBIS,  HBJSTBY,  M.  B.,  F.  B.  C.  S,, 

Surgeon  to  and  Lecturer  on  Surgery  at  Middlesex  Hospital,  London. 

Surgical  Diseases  of  the  Kidney.     In  one  12mo.  volume  of  564  pages,  with  40 
woodcuts,  and  6  colored  plates.  Limp  cloth,  $2.25.     See  Series  of  Clinical  Manuals,  page  4. 


In  this  manual  we  have  a  distinct  addition  to 
surgical  literature,  which  gives  information  not 
elsewhere  to  be  met  with  in  a  single  work.  Such 
a  book  was  distinctly  required,  and  Mr.  Morris 
has  very  diligently  and  ably  performed  the  task 


he  took  in  hand.  It  is  a  full  and  trustworthy 
book  of  reference,  both  for  students  and  prac- 
titioners in  search  of  guidance.  The  illustrations 
in  the  text  and  the  chromo-lithographs  are  beau- 
tifully e:s.ecuted.— The  London  Lancet,Feh.  26, 1886. 


See  Series 


LUCAS,  CLEMENT,  M.  B.,  B.  S.,  F.  B.  C.  S., 

Senior  Assistant  Surgeon  to  Ouy^s  Hospital,  London. 
Diseases   of  the   Urethra.      In   one    12mo.   volume.     Preparing, 
of  Clinical  Manuals,  page  4. 

THOMBSON,  SIB  HENBY, 

Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital,  London. 

Lectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edition.     In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.     Cloth,  $2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulse.     From  the  third  English  edition.     In  one  octavo  volume  of  359 
pages,  with  47  cuts  and  3  plates.     Cloth,  $3.50. 

ISE  AMEBICAJV  SYSTEM  OF  DENTISTBY, 

In  Treatises  by  Various  Authors.  Edited  by  WiiiBun  F.  Lrrcn,  M.  D., 
D.  D.  S.,  Professor  of  Prosthetic  Dentistry,  Materia  Medica  and  Therapeutics  in  the 
Pennsylvania  College  of  Dental  Surgery.  In  three  very  handsome  octavo  volumes  con- 
taining 3160  pages,  with  1863  illustrations  and  9  full  page  plates.  Per  volume,  cloth,  $6 ; 
leather,  $7  ;  half  Morocco,  gilt  top,  $8.  The  complete  work  is  now  ready.  For  sale  by 
subscription  only. 

doubtless  it  is),  to  mark  an  epoch  in  the  history  of 
dentistry.  l)entists  will  be  satisfied  with  it  and 
proud  of  it — they  must.  It  is  sure  to  be  precisely 
what  the  student  needs  to  put  him  and  keep  him 
in  the  right  track,  while  the  profession  at  large 
will  receive  incalculable  benefit  from  it. — Odonto- 
graphic  Journal,  Jan.  1887. 


As  an  encycloptedia  of  Dentistry  it  has  no  su- 

fierior.  It  should  form  a  part  of  every  dentist's 
ibrary,  as  the  information  it  contains  is  of  the 
freatest  value  to  all  engaged  in  the  practice  of 
entistry. — American  Jour.  Dent.  Sci.,  Sept.,  1886. 
A  grand  system,  big  enough  and  good  enough! 
and  handsome  enough  for  a  monument  (which! 


COLEMAN,  A,,  L.  B,  C,  B.,  F.  B.  C,  S.,  Exam,  L.  D,  S,, 

Senior  Dent.  Surg,  and  Lect.  on  Dent.  Surg,  at  St.  Bartholomew's  JSosp.  and  the  Dent.  Hosp.,  London. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thoroughly  revised  and 
adapted  to  the  use  of  American  Students,  by  Thomas  C.  Steli,vpagen,  M.  A.,  M.  D., 
D.  D.  S.,  Prof,  of  Physiology  at  the  Philadelphia  Dental  College.  In  one  handsome  octavo 
volume  of  412  pages,  with  331  illustrations.     Cloth,  $3.25 


It  should  be  in  the  possession  of  every  practi- 
tioner in  this  country.  The  part  devoted  to  first 
and  second  dentition  and  irregularities  in  the  per- 
manent teeth  is  fully  worth  the  price.  In  fact, 
price  should  not  be  considered  in  purchasing  such 
a  work.  If  the  money  put  into  some  of  our  so- 
called  standard  text-books  could  be  converted  into 
such  publications  as  this,  much  good  would  result. 
— Southern  Dental  Journal,  May,  1882. 


The  author  brings  to  his  task  a  large  experience 
acquired  under  the  most  favorable  circumstances. 
There  have  been  added  to  the  volume  a  hundred 
pages  by  the  American  editor,  embodying  the 
views  of  the  leading  home  teachers  in  dental  sur- 
gery. The  work,  therefore,  may  be  regarded  as 
strictly  abreast  of  the  times,  and  as  a  very  high 
authority  on  the  subjects  of  which  it  treats. — 
American  Practitioner,  July,  1832. 


BASHAM     on    renal    DISEASES:   A   Clinical 
Guide  to  their  Diagnosis  and    Treatment.    In 


one  12mo.  vol.  of  304  pages,  with  21  illustratlona. 
Cloth,  $2.00. 
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GMOSS,  SAMUBL  W,,  A,  M.,  M.  D.,  LL.  D., 

Professor  of  the  Principles  of  Surgery  ami  of  Clinical.  Surgery  in  the  JeJJerHon  Medirnl,  (Jotlege  nf  Phila. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  New  (third)  edition,  tlioVonf^lily  revised.  Jn  one  very 
handsome  octavo  volume  of  163  pages,  with   16  iihiHtnitions.     (Jiolii,  $1.00. 

It  must  be  gratifying  to  botli  auttior  and  pub-  I  Thi.t  now  classical  worii  on  the  Hiibject  of  impo- 
lishers  that  large  first  and  second  edition.s  of  this  tence  and  sterility  in  the  male  needs  no  extencfed 
little  work  were  so  soon  exliatistcd,  while  the  fact  j  review,  for  it  is  already  well  known   to   the  pro- 


that  it  has  been  translated  into  Russian  may  indi- 
cate that  it  filled  a  void  even  in  foreign  literature. 
His  is  a  careful  and  physiological  study  of  the 
sexual  act,  so  far  as  concerns  the  male,  and  all 
his  conclusions  are  scientifically  reached.    The 


fession.  iJr.  Gross  has' by  his  tireless  labor  done 
more  towards  clearing  up' the  diagnosis  and  treatr 
mentof  these  obscure  cases  than  any  other  Ameri- 
can physician.  The  fact  tliat  this  book  has  rapidly 
run  through  two  large  editions,  and  that  the  author 


book  has  a   place  by  itself  in  our  literature,  and    is  now  forced  to  issue  a  third,  is  good  and. sufficient 
furnishes  a  large  fund  of  information  concerning    evidence  of  its  excellence. — Atlanta  Medical  and 
important  matters  that  are  too  often  passed  over  I  Surgical  Journal.,  April,  1888. 
in  silence. — The  Medical  Press,  June,  1887.  I 


BUMSTEAD,  F.  J,, 

Late  P-ofessor  of  Venereal  Piseases 
at  the  College  of  Physicians  and 
Surgeons,  New  York,  etc. 


and  TAYLOR,  JR.  W., 

A.  M.,  M.  I)., 

Surgeon  to  Charity  Hospital,  New  York,  Prof,  o/ 
Venereal  and  Skin  Diseases  in  the  University  of 
Vermont,  P-es.  of  the  Am.  Dsrmatological  Ass'n. 


The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investigations  upon  the  subject.  Fifth  edition,  revised  and  largely  re- 
written, by  Dr.  Taylor.  In  one  large  and  handsome  octavo  volume  of  898  pages  with 
139  illustrations,  and  thirteen  chromo-lithographic  figures.  Cloth,  $4.75  ;  leather,  $5.75 ; 
very  handsome  half  Russia,  $6.25. 


It  is  a  splendid  record  of  honest  labor,  wide 
research,  just  comparison,  careful  scrutiny  and 
original  experience,  which  will  always  be  held  as 
a  high  credit  to  American  medical  literature.  This 
is  not  only  the  best  work  in  the  English  language 
upon  the  subjects  of  which  it  treats,  but  also  one 
which  has  no  equal  in  other  tongues  for  its  clear, 
comprehensive  and  practical  handling  of  its 
themes. — Am.  Jour,  of  the  Med.  Sciences,  Jan,  1884. 

It  is  certainly  the  best  single  treatise  on  vene- 
real in  our  own,  and  probably  the  best  in  any  lan- 
guage.— Boston  Med.  and  Surg.  Journal,  April  3, 1884. 

The  character  of  this  standard  work  is  so  well 


known  that  it  would  be  superfluous  here  to  pass  in 
review  its  general  or  special  points  of  excellence. 
The  verdict  of  the  profession  has  been  passed;  it 
has  been  accepted  as  the  most  thorough  and  com- 
plete exposition  of  the  pathology  and  treatment  of 
venereal  diseases  in  the  language.  Admirable  as  a 
model  of  clear  description,  an  exponent  of  sound 
pathological  doctrine,  and  a  guide  for  rational  and 
successful  treatment,  it  is  an  ornament  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  present  edition  are  eminently  judicious, 
from  the  standpoint  of  practical  utility. — Joui~nal  oj 
Cutaneous  and  Venereal  Diseases,  Jan.  1884. 


COMNIL,  F., 

Professor  to  the  Faculty  of  Medicine  of  Paris,  and  Physician  to  the  Lourcine  Hospital. 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  S{>eciall7 
revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henky  C.  SxmeSj 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
J.  William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
84  very  beautiful  illustrations.     Cloth,  $3.75. 

perusal  without  the  feeling  that  his  grasp  of  the 
wide  and  important  subject  on  which  it  treats  is 


The  anatomy,  the  histology,  the  pathology  and 
the  clinical  features  of  syphilis  are  represented  in 
this  work  in  their  best,  most  practical  and  most 
instructive  form,  and  no  one  will  rise  from  its 


a  stronger  and  surer   one. —  The  London  Practi- 
tioner, Jan.  1882. 


BJTTCSINSOJ^f  JONATMAJS^,  F.  B,  S.,  F,  JS.  C.  S., 

Consulting  Surgeon  to  the  London  Hospital. 
Syphilis,     la  one  12mo.  volume  of  542  pages,  with  8  chromo-lithographs.     ClotJi, 
$2.25.     See  Series  of  Clinical  Manuals,  page  4. 


Those  who  have  seen  most  of  the  disease  and 
those  who  have  felt  the  real  difficulties  of  diagno- 
sis and  treatment  will  most  highly  appreciate  the 
facts  and  suggestions  which  abound  in  these 
pages.  It  is  a  worthy  and  valuable  record,  not 
only  of  Mr.  Hutchinson's  very  large  experience 


and  power  of  observation,  but  of  his  patience  and 
assiduity  in  taking  notes  of  his  cases  and  keep- 
ing them  in  a  form  available  for  such  excellent 
use  as  he  has  put  them  to  in  this  volume. — London 
Medical  Record,  Nov.  12,  1887. 


GROSS,  S.  J>.,  M.  J).,  LL,  D.,  D.  C.  L.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition,  thoroughly  revised  by  Samuel  W.  Gkoss,  M.  D.  In  one  octavo  volume  of  574 
pages,  with  170  illustrations.     Cloth,  $4.50. 

CVLLFMIMB,  A.,  &  BUMSTFAIf,  F.  J.,  M.n.,  LL.B., 

Sv/rgeon  to  the  Hdpital  du  Midi.         Late  Professor  of  Venereal  Diseases  in  the  College  of  Physyyiaru 

and  Surgeons,  Neruo  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freeman  J.  Bum- 
stead,  M.  D.  In  one  imperial  4to.  volume  of  328  pages,  double-columns,  with  26  plates, 
containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.    A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts. 

HILL  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  I  FORMS    OF     LOCAL     DISEASE     AFFECTING 

DISORDERS.  In  one  8vo  vol.  of  479  p.  Cloth,  83.25.    PRINCIPALLY    THE    ORGANS    OF    GENERA - 

LEE'S   LECTURES  ON  SYPHILIS  AND  SOME  |  TION.     In  one  8vo.  vol.  of  246  pages.    Cloth.  82.25. 
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TATJOOH,  ROBBBT  W,,  A.M,,  M.  D., 

Surgeon  to  Charity  Hospital,  New  York,  and  to  the  Department  of  Venereal  and  Skin  Diseases  o 
the  New  York  Hospital. 

A  Clinical  Atlas  of  Venereal  and  Skin  Diseases:  Including  Diagnosis, 
Prognosis  and  Treatment.  In  eight  large  folio  parts,  measuring  14  x  18  inches,  and 
comprising  58  beautifully-colored  plates  with  192  figures,  and  400  pages  of  text  with  65 
engravings.  Price  per  part,  $2.50.  Parts  I.  and  II.  are  just  ready.  For  sale  by  sitbserip- 
tion  only.  Specimen  plates  sent  on  receipt  of  10  cents.  A  full  prospectus  is  now  ready 
for  distribution  on  application. 


This  magnificent  Clinical  Atlas,  we  do  not  hesi- 
tate to  say,  will  be  regarded  as  one  of  the  most 
valuable  and  handsome  contributions  to  the  medi- 
cal literature  of  the  age.  As  its  name  implies,  the 
CUmral  Atlas  is  intended  as  a  working  guide  for 
any  practitioner  who  chooses  to  deal  with  the  wide- 
spread class  of  chronic  diseases  included  in  its 
title.  For  the  adequate  aocomplishmeni;  of  its 
purpose  such  a  work  must  comprise  pictures,  life- 
like in  form  and  color,  of  a  size  as  large  as  is  com- 
patible with  convenience,  together  with  a  descrip- 
tive, clinical  aad  didactic  text.  The  entire  litera- 
ture of  the  subjects  has  been  searched  for  its  best 
illustrations,  and  selections  made  with  proper 
permission  of  living  authors.  These  have  been 
complemented  by  numerous  reproductions  from  a 
collection  of  original  paintings  from  life,  gathered 
by  the  author  during  many  years  of  practice.  The 
text  has  been  designed  to  farnish  the  practitioner 
with  clear  and  explicit  directions  for  the  proper 
management  of  his  cases,  and  at  the  same  time  to 
stimulate  the  interest  of  those  who  may  wish  to 
devote  their  life-work  to  these  subjects.  A  full 
statement  of  the  clinical  history,  varying  features, 
etiology,  diagnosis,  and  prognosis  has  therefore 
been  followed  by  definite  and  complete  thera- 
peutical information.    In  their  respective  spheres 


the  author  and  publishers  have  left  nothing  undone 
to  make  the  Clinical  Atlas  a  work  which  will  be 
recognized  as  a  standard  authority  on  its  subjects. 
The  strong  faith  of  its  publishers  in  the  merit 
and  wide  appreciation  which  they  must  feel 
assured  awaits  the  Clinical  Atlas  at  the  hands  of  a 
discriminating  medical  public  is  evidenced  by 
the  very  moderate  figure  at  which  it  is  supplied,  a 
figure  so  much  below  that  customarily  charged 
for  works  of  this  class  that  only  the  widest  dis- 
semination can  possibly  bring  them  a  fair  return 
for  their  evidently  lavish  outlay. — Southern  Prac- 
titioner, Sept.,  1888. 

We  have  been  highly  pleased  with  both  the 
plates  and  engravings  and  letter-press.  The  work 
should  prove  invaluable  as  a  guide  to  the  practi- 
tioner. The  diagnosis  of  the  various  diseases  of 
the  skin  has  been  amplified  and  perfected.  Etiol- 
ogy has  been  thoroughly  investigated,  and  treat- 
ment simplified.  The  work  of  the  arti.'^t  is  deserv- 
ing of  all  commendation,  presenting  the  various 
forms  and  stages  of  the  diseases  under  considera- 
tion with  extreme  fidelity.  Numerous  formulae 
scattered  throughout  the  text  will  be  of  great 
value  to  the  general  practitioner. — Canada  Lancet, 
Sept.,  1888. 


STYDE,  J.  NEVINS,  A,  M.,  M,  J>., 

Professor  of  Dermatology  and  Venereal  Diseases  in  Rush  Medical  College,  Chicago. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 
Practitioners.  New  (second)  edition.  In  one  handsome  octavo  volume  of  676  pag^, 
with  2  colored  plates  and  85  beautiful  and  elaborate  illustrations.  Cloth,  $4.50 ;  leather, 
■$5.50.     Just  ready. 


We  can  heartily  commend  it,  not  only  as  an 
admirable  text-book  for  teacher  and  student,  but 
in  its  clear  and  comprehensive  rules  for  diagnosis, 
its  sound  and  independent  doctrines  in  pathology, 
and  its  minute  and  judicious  directions  for  the 
treatment  of  disease,  as  a  most  sati.'^factory  and 
complete  practical  guide  for  the  physician. — Ameri- 
can Journal-  of  the  Medical  Sciences,  July,  1888. 

A  useful  glossary  descriptive  of  terms  is  given. 
The  descriptive  portions  of  this  work  are  plain 
and  easily  understood,  and  above  all  are  very 
accurate.  The  therapeutical  part  is  abundantly 
supplied  with  excellent  recommendations.  The 
picture  part  is  well  done.  The  value  of  the  work 
to  practitioners  is  great  because  of  the  excellence 
of  the  descriptions,  the  suggestiveness  of  the 
advice,  and  the  correctness  of  the  details  and  the 
principles  of  therapeutics  impressed  upon  the 
reader. —  Virginia  Med.  Monthly,  May,  1888. 


The  second  edition  of  his  treatise  is  like  his 
clinical  instruction,  admirably  arranged,  attractive 
in  diction,  and  strikingly  practical  throughout. 
The  chapter  on  general  symptomatology  is  a  model 
in  its  way ;  no  clearer  description  of  the  various 
primary  and  consecutive  lesions  of  the  skin  is  to 
be  met  with  anywhere.  Those  on  general  diagno- 
sis and  therapeutics  are  also  worthy  of  careful 
study.  Dr.  Hyde  has  shown  himself  a  compre- 
hensive reader  of  the  latest  literature,  and  has  in- 
corporated into  his  book  all  the  best  of  that  which 
the  past  years  have  brought  forth.  The  prescrip- 
tions and  formulae  are  given  in  both  common  and 
metric  systems.  Text  and  illustrations  are  good, 
and  colored  plates  of  rare  cases  lend  additional 
attractions.  Altogether  it  is  a  work  exactly  fitted 
to  the  needs  of  a  general  practitioner,  and  no  one 
will  make  a  mistake  in  purchasing  it. — Medical 
Press  of  Western  New  York,  June,  1888. 


FOX,  T.,  M,  !>.,  F.M.  C.  P.,  and  FOX,  T.  C,  B,A.,  3I.B,  C,S,, 

Physician  to  the  Department  for  Skin  Diseases,  physician  for  Diseases  of  the  Skin  to  the 

University  College  Hospital,  London.  Westmimter  Hospital,  London. 

An  Epitome  of  Skin  Diseases.  With  Formulae.  For  Students  and  Prac- 
titioners. Third  edition,  revised  and  enlarged.  In  one  very  handsome  12mo.  volume 
of  238  pages.     Cloth,  $1.25. 


The  third  edition  of  this  convenient  handbook 
calls  for  notice  owing  to  the  revision  and  expansion 
which  it  has  undergone.  The  arrangement  of  skin 
diseases  in  alphabetical  order,  which  is  the  method 
of  classification  adopted  in  this  work,  becomes  a 
positive  advantage  to  the  student.  The  book  is 
one  which  we  can  strongly  "recommend,  not  only 
to  students  but  also  to  practitioners  who  require  a 
compendious  summary  of  the  present  state  of 
dermatology. — British  Medical  Journal,  July  2, 1883. 

We  cordially  recommend  Fox's  Epitome  to  those 
who.se  time  is  limited  and  who  wish    a  handy 


manual  to  lie  upon  the  table  for  instant  reference. 
Its  alphabetical  arrangement  is  suited  to  this  use, 
for  all  one  has  to  know  is  the  name  of  the  disease, 
and  here  are  its  description  and  the  appropriate 
treatment  at  hand  and  ready  for  instant  applica- 
tion. The  present  edition  has  been  very  carefully 
revised  and  a  number  of  new  diseases  are  de- 
scribed, while  most  of  the  recent  additions  to 
dermal  therapeutics  find  mention,  and  the  formu- 
lary at  the  end  of  the  book  has  been  considerably 
augmented. — The  Medical  News,  December,  1883. 


WILSON,  FJRASMUS,  F,  B,  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin. 

In  one  handsome  small  octavo  volume  of  535  pages.     Clotli,  $3.50. 

HILLIER'S  HANDBOOK  OF  SKIN  DISE.^SES;    I    can  edition.    In  one  12mo.  voltime  of  353  pages, 
foi-  Students  and  Practitioners.    Second  Ameri-    |    witli  plates.    Cloth,  §J.25. 
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The  American  Systems  of  Gynecology  and  Obstetrics. 

Systems  of  Gynecology  and  Obstetrics,  in  Treatises  by  American 
Authors.  Gynecology  edited  by  Matthew  D.  Mann,  A.M.,  M.  !>.,  Profewsor of  OljBtetrics 
and  Gynecology  in  the  Medical  Department  of  the  UniverKity  of  BnHalo;  and  Ohstet- 
rics  edited  by  Barton  Cooke  ITtrst,  M.  D.,  Associate  Prolcssor  of  Obstetrics  in  the 
University  of  Pennsylvania,  Philadelphia.  In  four  very  handsome  octavo  volnmes  of 
about  900  pages  each,  fully  illustrated  by  wood  engravings  and  colored  plates.  Volumes- 
I.  and  II.  of  the  Gynecology,  and  Volume  I.  of  the  Grstetricm  containing  27(54  jiages, 
871  engravings  and  8  colored  plates,  are  now  ready.  Volume  II.  of  the  Obstetbios, 
completing  the  work,  will  be  ready  in  May.  Per  volume:  Cloth,  $5.00;  leather,  $6.00; 
half  Russia,  $7.00.  For  sale  by  subscriplion  only.  Address  the  Pnblishers.  Full  descrip- 
tive circular  free  on  a2:)plication. 
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This  is  a  very  valuable  contribution  to  tlie  liter- 
ature of  obstetrics.  The  editor.",  contributors  and 
publishers  are  entitled  to  most  hearty  congratu- 
lations for  the  complete  kind  of  work  that  ha.s 
appeared. —  The  Obstetric  Gazette,  August.,  1888. 

This,  the  companion  work  to  the  Sy.stem  of 
Gynecology  by  American  Authors,  equals  it  in  the 
excellence  of  the  aubject-matter  and  the  perfec- 
tion of  the  publishers'  art.  As  a  treatise  for  the 
use  of  the  practitioner  the  work  will  be  found  to 
represent  admirably  the  obstetric  science  of  the 
day  as  exemplified  in  American  practice.—  The 
Medical  News,  August  25,  1888. 

There  can  be  but  little  doubt  that  this  work  will 
find  the  same  favor  with  the  profession  thai  has 
been  accorded  to  the  "System  of  Medicine  by 
American  Authors,"  and  the  "System  of  Gynecol- 
ogy byAmerifan  Author.-*."  One  is  at  a  loss  to  know 
what  to  say  of  this  volume,  for  fear  that  just  and 
merited  praise  may  be  mistaken  for  flattery.  The 
subjects  of  some  of  the  papers  are  discussed  in 
various  works  on  obstetrics,  though  not  to  the  full 
extent  that  is  found  in  this  volume.  The  papers 
of  Drs.  Engelmsmn,  Martin,  Hirst,  Jaggard  and 
Reeve  are  incomparably  beyond  anything  that  can 
be  found  in  obstetrical  works.  Certainly  the  Edi- 
tor may  be  congratulated  for  having  made  siich  a 
wise  selection  <  f  his  contributors — Journal  of  the 
American  Medical  Asaoriatiov,  Sept.  8,  1888.' 


In  our  notice  of  the  "System  of  Practical  Medi- 
cine by  American  Authors,"  we  made  the  follow- 
ing statement:— "It  is  a  work  of  which  the  pro- 
fession in  this  country  can  feel  proud.  Written 
exclusively  by  American  ptiysicians  who  are  ac- 
quainted with  all  the  varieties  of  climate  in  the 
United  States,  the  character  of  the  soil,  the  man- 
ners and  customs  of  the  people,  etc.,  it  is  pecul- 
iarly adapted  to  the  wants  of  American  practition- 
ers of  medicine,  and  it  seems  to  us  that  every  one 
of  them  would  desire  to  have  it."  Every  word 
thus  expressed  in  regard  to  the  "American  .Sys- 
tem of  Practical  Medicine"  is  applicable  to  the 
"System  of  Gynecology  by  .^.merioan  Authors," 
which  we  desire  now  to" bring  to  the  attention  ol 
our  readers.  It,  like  the  other,  has  been  written 
exclusively  by  American  physicians  who  are 
acquainted  with  all  the  characteristics  of  Ameri-  an 
people,  who  are  well  informed  in  regard  to  the 
peculiarities  of  American  women,  their  manners^ 
customs,  modes  of  living,  etc.  As  every  practis- 
ing physician  is  called  upon  to  treat  diseases  ol 
females,  and  ai  they  constitute  a  class  to  which 
the  familly  physician  must  give  attention,  and 
cannot  pass  over  to  a  specialist,  we  do  not  know  of 
a  work  in  any  department  of  medicine  that  we 
should  so  strongly  recommend  medical  men  gen- 
erally purchasing.— Owcm?iaii  Med.  News,  July,1887. 


THOMAS,  T,  GAILLARjy,  M,  !>., 

Professor  of  Diseases  of  Women  in  the  College  of  Physicians  and  Surgeons,  N.  F. 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  2^6 
illustrations.     Cloth,  $5.00 ;  leather,  $6.00 ;  very  handsome  half  Russia,  raised  bands,  $6.50. 


That  the  previous  editions  of  the  treatise  of  Dr. 
Thomas  were  thought  worthy  of  translation  into 
German,  French,  Italian  and  Spanish,  is  enough 
to  give  it  the  stamp  of  genuine  merit.  At  home  it 
has  made  its  way  into  the  library  of  every  obstet- 


rician and  gynecologist  as  a  safe  guide  to  practice. 
No  small  number  of  additions  have  been  made  to 
the  present  edition  to  make  it  correspond  to  re- 
cent improvements  in  treatment.— Paci^/if  Medical 
and  Su7a>cnl  Jonrnal,  Jan.  1.S81. 


BDIS,  AMTJETUIt  W.,  M,  !>.,  JLond.,  MB.  C.JP.,  M.B.  C.S„ 

Assist.  Obstetric  Physician  to  Middlesex  Hospital,  late  Physician  to  British  Lying-in  Hospital. 
The  Diseases  of  Women.     Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.    A  Manual  for  Students  and  Practitioners.     In  one  handsome 
octavo  volume  of  576  pages,  with  148  illustrations.     Cloth,  $3.00 ;  leather,  $4.00. 

are  among  the  more  common  methods  of  treat- 
ment, and  yet  very  little  is  said  about  them  in 
many  of  the  text-books.  The  book  is  one  to  be 
warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete resume  of  the  whole  subject.  Specialists,  tc.o, 
will  find  many  useful  hints  in  its  pages.— Bost.ni 
Med.  and  Surg.  Journ.,  March  2, 1882. 


It  is  a  pleasure  to  read  a  book  so  thoroughly 
good  as  this  one.  The  special  qualities  which  are 
conspicuous  are  thoroughness  in  covering  the 
whole  ground,  clearness  of  description  and  con- 
ciseness of  statement.  Another  marked  feature  of 
the  book  is  tlie  attention  paid  to  the  details  of 
many  minor  surgical  operations  and  procedures, 
SIS,  for  instance,  the  use  of  tents,  application  of 
leeches,  and  use  of  hot  water  injections.    These 
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BMMBT,  THOMAS  AJDDIS,  M,  D.,  LL.  D., 

Surgeon  to  the  Woman's  Hospital,  New  York,  etc. 

The  Principles  and  Practice  of  Gynaecology ;  For  the  use  of  Students  and 
Practitioners  of  Medicine.  New  (third)  edition,  thoroughly  revised.  In  one  large  and  very 
handsome  octavo  volume  of  880  pages,  with  150  illustrations.  Cloth,  $5 ;  leather,  $6 ; 
very  handsome  half  Russia,  raised  bands,  |6.50. 

nal.  May  16, 1885. 


We  are  in  doubt  whether  to  congratulate  the 
author  more  than  the  profession  upon  the  appear- 
ance of  the  third  edition  of  this  well-ljnown  work. 
Embodying,  as  it  does,  the  life-long  experience  of 
one  who  has  conspicuously  distinguished  himself 
as  a  bold  and  successful  operator,  and  who  has 
devoted  so  much  attention  to  the  specialty,  we 
feel  sure  the  profession  will  not  fail  to  appreciate 
the  privilege  thus  offered  them  of  perusing  the 
views  and  practice  of  the  author.  His  earnestness 
of  purpose  and  conscientiousness  are  manifest. 
He  gives  not  only  his  individual  experience  but 
endeavors  to  represent  the  actual  state  of  gynae- 
cological  science  and  art. — British  Medical  Jour- 


The  time  has  passed  when  Emmet's  Oynmeology 
was  to  be  regarded  as  a  book  for  a  single  country 
or  for  a  single  generation.  It  has  always  been  his 
aim  to  popularize  gynsecology,  to  bring  it  within 
easy  reach  of  the  general  practitioner.  The  orig- 
inality of  the  ideas  compels  our  admiration  and. 
respect.  We  may  well  take  an  honest  pride  in 
Dr.  Emmet's  work  and  feel  that  his  book  can 
hold  its  own  against  the  criticism  of  two  conti- 
nents. It  represents  all  that  is  most  earnest  and 
most  thoughtful  in  American  gynaecology. — Amer- 
ican Journal  of  Obstetrics,  May,  1885. 


TAIT,  LAWSOJSf,  F.n,  C.  S., 

Fellow  of  the  Royal  Medico  Chirurgicnl  Society  of  London,  Honorary  Member  of  the  Boston  Cfyne- 
cologicai  Society,  Surgeon  to  the  Birminqhn.m  and  Midland  Hospital  for  Women. 

Diseases  of  Women  and  Abdominal  Surgery.  In  one  very  handsome 
■octavo  volume  of  600  pages,  fully  illustrated.     In  press. 

DAVEWFORT,  F.   H^M.  J>., 

Assistant  in  Gyncecology  in  the  Medical  Department  of  Harvard  University,  Boston. 

Diseases  of  Women,  a  Manual  of  Non- Surgical  Gynseeology.  De- 
signed especially  for  the  Use  of  Students  and  General  Practitioners.  In  one  handsome 
12mo.  volume  with  many  illustrations.     In  press. 

DUWCAJSr,  J.  MATTHBWS,  M.D.,  LL,  D.,  F.  M,  S,  E,,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bar- 
tholomew's Hospital.     In  one  handsome  octavo  volume  of  175  pages.     Cloth,  $1.50. 


They  are  in  every  way  worthy  of  their  author ; 
indeed,  we  look  upon  them  as  among  the  most 
valuable  of  his  contributions.  They  are  all  upon 
matters  of  great  interest  to  the  general  practitioner. 
Some  of  them  deal  with  subjects  that  are  not,  as  a 


rule,  adequately  handled  in  the  text-books ;  others 
of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  yet  bear  such  a 
stamp  of  individuality  that  they  deserve  to  be 
widely  read.— JT.  Y.  Medical  Journal,  March,  1880. 


MAY,   CHABLFS  H,,  M,  D., 

Late  House  Surgeon  to  Mount  Sinai  Hospital,  New  York. 

A  Manual  of  the  Diseases  of  Women.  Being  a  concise  and  systematic  expo- 
sition of  the  theory  and  practice  of  gynsecologv.  In  one  12mo.  volume  of  342  pages; 
Cloth,  $1.75.  . 

MOI>GF,  MUGHL,,  M,  2>., 

Emeritus  Professor  of  Obstetrics,  etc.,  in  the  University  of  Pennsylvania. 

On  Diseases  Peculiar  to  Women;  Including  Displacements  of  the  Uterus. 

Second  edition,  revised  and  enlarged.  In  one  beautifully  printed  octavo  volume  of  519 
pages,  with  original  illustrations.     Cloth,  $4.50. 

By  the  Same  Author. 
The  Principles  and  Practice  of  Obstetrics.  Illustrated  with  large  litho- 
graphic plates  containing  159  figures  from  original  photographs,  and  with  numerous  wood- 
cuts. In  one  large  quarto  volume  of  542  double-columned  pages.  Strongly  bound  in 
icloth,  $14.00.  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address, 
free  by  mail,  on  receipt  of  six  cents  in  postage  stamps. 

MAMSBOTSAM,  FBANCIS  H,,  M,  2>. 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery; 

In  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly  revised 
by  the  Author.  With  additions  by  W.  V.  Keating,  M.  D.,  Professor  of  Obstetrics,  etc., 
in  the  Jefferson  Medical  College  of  Philadelphia.  In  one  large  and  handsome  imperial 
octavo  volume  of  640  pages,  with  64  full-page  plates  and  43  woodcuts  in  the  text,  contain- 
ing in  all  nearly  200  beautiful  figures.     Strongly  bound  in  leather,  with  raised  bands,  $7. 

WINCKFL.F, 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed, 

For  Students  and  Practitioners.  Translated,  with  the  consent  of  the  Author,  from  the 
second  German  edition,  by  J.  R.  Chadwick,  M.  D.     Octavo  484  pages.     Cloth,  $4.00. 

WFST,  CHABLFS,  M,  1>. 

Lectures  on  the  Diseases  of  Women.  Third  American  from  the  third  Lon- 
don edition.     In  one  octavo  volume  of  543  pages.     Cloth,  $3.75 ;  leather,  $4.75. 


ASHWELL'S  PRACTICAL  TREATISE  ON  THE 
DISEASES  PECULIAR  TO  WOMEN.  Third 
American  from  the  third  and  revised  London 
edition.    In  one  8vo.  vol.,  pp.  520.    Cloth,  $3.50. 

CHURCHILL  ON    THE    PUERPERAL   FEVER 


AND  OTHER  DISEASES  PECULIAR  TO  WO- 
MEN. In  one  8vo.  vol.  of  464  pages.  Cloth,  82.50. 
MEIGS  ON  THE  NATURE,  SIGNS  AND  TREAT- 
MENT OP  CHILDBED  FEVER.  In  one  Svo. 
volume  of  346  pages.    Cloth,  $2.00. 
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JPABVIN,  THBOrillLVS,  M.  !>.,  LL,  /)., 

Prof,  of  Obstetrics  and  the  Diseases  of  Women  nrul  Chihl.ren  in  Jefferson  Med.  Coll.,  Phila. 

The  Science  and  Art  of  Obstetrics.    In  one  handsome  8vo.  volume  of  697 
.pages,  with  214  engravings  and  a  colored  plate.     Cloth,  $4.25 ;  leather,  $5.25. 


It  is  a  ripe  harvest  that  Dr.  Parvin  offers  to  his 
readers.  There  is  no  book  that  can  be  more  nafely 
recommended  to  the  student  or  that  can  be  turned 
to  in  moments  of  doubt  with  greater  awwurance  of 
aid,  as  it  is  a  liberal  digest  of  safe  counsel  that  has 
been  patiently  gathered. —  Tlie  American  .Journal 
of  the  Medical  Sciences,  July,  1887. 

There  is  not  in  the  language  a  treatise  on  the 
subject  which  so  completely  and  intelligently 
gleans  the  whole  field  of  obstetric  literature,  giv- 
ing the  reader  the  winnowed  wheat  in  concise  and 
well-jointed  phrase,  in  language  of  exceptional 
purity  and  strengtn.  The  arrangement  of  the 
matter  of  this  work  is  unique   and  exceedingly 


favorable  for  an  agreeable  unfolding  of  the  science 
and  art  of  obstetrics.  This  new  book  is  the  easy 
superior  of  any  single  work  among  its  predeces- 
sors for  the  student  or  practitioner  seeking  the 
best  thouglit  of  the  day  in  this  department  of 
medicine. —  The  American  Practitioner  and  News, 
April  2, 1887. 

This  treatise  maybe  defined  as  exact,  concise 
and  scholarly.  Parvin's  distinguished  position  as 
a  teacher,  his  scholarly  attainments,  and  his 
honest  endeavor  to  do  his  best  by  both  the  student 
and  the  physician,  will  secure  for  his  treatise 
favorable  recognition. — American  Journal  of  Obstet- 
rics, May,  1887. 


BABNJES,  MOBBllT,  M.  D.,   and   FANCOVBT,  M.  D., 

Phys.  to  the  General  Lying-in  Hosp.,  Lond.  Obstetric  Phys.  to  St.  Thomas'  Hasp.,  Land. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Embryology  contributed  by 
Prof.  Milnes  Marshall.  In  one  handsome  octavo  volume  of  872  pages,  with  231  illus- 
trations.   Cloth,  15 ;  leather,  $6. 


The  immediate  purpose  of  the  work  is  to  furnish 
a  handbook  of  obstetric  medicine  and  surgery 
for  the  use  of  the  student  and  practitioner.  It  is 
not  an  exaggeration  to  say  of  the  book  ttiat  it  is 
'the  best  treatise  in  the  English  language  yet 
published,  and  this  will  not  be  a  surprise  to  those 
who  are  acquainted  with  the  work  of  the  elder 
Barnes.     Every  practitioner  who  desires  to  have 


the  best  obstetrical  opinions  of  the  time  in  a 
readily  accessible  and  condensed  form,  ought  to 
own  a  copy  of  the  book. — Journal  of  the  American 
Medical  Association,  June  12,  1886. 

The  Authors  have  made  a  text-book  which  is  in 
every  way  quite  worthy  to  take  a  place  beside  the 
best  treatises  of  the  period. — Neic  York  Medical 
Journal,  July  2, 1887. 


PLATFAIB,  W.  S.,  M.  JD.,  F,  M,  C.  P., 

Professor  of  Obstetric  Medicine  in  King's  College,  London,  etc. 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (fourth) 
American,  from  the  fifth  English  edition.  Edited,  with  additions,  by  Robert  P.  Har- 
ris, M.  D.  In  one  handsome  octavo  volume  of  654  pages,  with  3  plates  and  201  engrav- 
ings.    Cloth,  $4 ;  leather,  $5 ;  half  Russia,  $5.50. 


Students  and  practitioners  alike  have  already 
found  out  the  advantage  of  possessing  a  work  em- 
bodying all  the  recent  advances  in  the  science 
and  practice  of  midwifery.  It  has  deservedly  be- 
come a  standard  treatise  upon  the  subject.  The 
Author  has  endeavored  to  dwell  especially  on  the 
practical  part  of  the  subject,  so  as  to  make  the 
work  a  useful  guide  in  this  most  anxious  and  re- 


sponsible branch  of  the  profession.  At  the  same 
time,  the  purely  theoretical  portion  has  not  been 
neglected.  Dr.  Playfair's  treatise  may  fairly  be 
said  to  represent  the  modern  school  of  teaching. 
It  is  a  well-arranged  and  carefully  digested 
epitome  of  the  science  and  practice  of  midwifery 
which  has  greatly  contributed  to  the  advancement 
of  the  study. — British  Medical  Journal,  Jan.  3, 188.5. 


KING,  A,  F,  A.,  M.  !>., 

Professor  of  Obstetrics  and  Diseases  of  Women  m  the  Medical  Department  of  the  Columbian  Univer- 
sity, Washington,  D.  C,  and  in  the  University  of  Vermont,  etc. 

A  Manual  of  Obstetrics.     New  (third)  edition.     In  one  very  handsome  12mo. 
volume  of  376  pages,  with  102  illustrations.     Cloth,  $2.25. 


This  little  manual,  certainly  the  best  of  its  kind, 
fully  deserves  the  popularity  which  has  made  a 
third  edition  necessary.  Clear,  practical,  concise, 
its  teachings  are  so  fully  abreast  with  recent  ad- 
vances in  obstetric  science  that  but  few  points 
can  be  criticised. — American  Journal  of  Obstetrics, 
March,  1887. 

This  volume  deserves  commendation.    It  is  not 


bulky — itis  concise.  The  chapters  are  divided  with 
sub-headings,  which  aid  materially  in  the  finding 
of  any  particular  subject,  and  the  definitions  are 
clear  and  explicit.  It  fulfils  its  purpose  admirably, 
and  we  know  of  no  better  work  to  place  in  the  stu- 
dent's hands.  The  illustrations  are  good. — Arch- 
ives of  Gynecology,  January,  1887. 


BAMJKFB,  FOBDTCF,  A.  M.,  M.  !>.,  LL.  B.  Edin., 

Clinical  Professor  of  Midwifery  and  the  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College, 
New  York,  Honorary  Fellow  of  the  Obstetrical  Societies  of  London  and  Edinburgh,  etc.,  etc. 

Obstetrical  and  Clinical  Essays.    In  one  handsome  12mo.  volume  of  about 
300  pages.     Preparing. 

J^ABBY,  JOSN  S.,  M.  !>., 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstet.  Society  of  Philadelphia. 

Extra  -  Uterine  Pregnancy :  Its  Clinical  History,   Diagnosis,   Prognosis  and 
Treatment.     In  one  handsome  octavo  volume  of  272  pages.    Cloth,  $2.50. 


TANNER  ON  PREGNANCY.    Octavo,  490  pages,  4  colored  plates,  16  cuts.    Cloth,  54.25. 
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LBISMMAW,  WILLIA3I,^  M.  D., 

Eegius  Professor  of  Midwifery  in  the  University  of  Glasgow,  etc. 

A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  additions  by 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hospital,  etc.  In  one  large  and 
very  handsome  octavo  volume  of  740  pages,  with  205  illustrations.  Cloth,  $4.50 ;  leather, 
$5.50 ;  very  handsome  half  Russia,  raised  bands,  $6.00, 
The  author  is  broad  in  his  teachings,  and  dis- 


cusses briefly  the  comparative  anatomy  of  the  pel- 
Tis  and  the  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
the  study  of  the  pelvis,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 
admirably  described.  Then  follow  chapters  upon 
the  various  subjects  embraced  in  the  study  of  mid- 
wifery. The  descriptions  throughout  the  work  are 
plain  and  pleasing.  It  is  sufficient  to  state  that  in 
this,  the  last  edition  of  this  well-known  work,  every 
recent  advancement  in  this  field  has  been  brought 
forward. — Physician  and  Surgeon,  Jan.  1880. 
To  the  American  student  the  work  before  us 


must  prove  admirably  adapted.  Complete  in  all  its 
parts,  essentially  modern  in  its  teachings,  and  with 
demonstrations  noted  for  clearness  and  precision, 
it  will  gain  in  favor  and  be  recognized  as  a  work 
of  standard  merit.  The  work  cannot  fail  to  be 
popular  and  is  cordially  recommended. — N.  0. 
Med.  and  Surg.  Journ..  March.  1880. 

It  has  been  well  and  carefully  written.  The 
views  of  the  author  are  broad  and  liberal,  and  in- 
dicate a  well-balanced  judgment  and  matured 
mind.  We  observe  no  spirit  of  dogmatism,  but 
the  earnest  teaching  of  the  thoughtful  observer 
and  lover  of  true  science.  Take  the  volume  as  a 
whole,  and  it  has  few  equals. — Maryland  Medical 
Journal,  Feb.  1880. 


LAJ^DIS,  SENRY  G,,  A.  M,,  M.  !>., 

Professor  of  Obstetrics  and  the  Diseases  of  Women  in  Starling  Medical  College,  Columbus,  O. 

The  Management  of  Labor,  and  of  the  Lying-in  Period.     In 

handsome  12mo.  volume  of  334  pages,  with  28  illustrations.     Cloth,  $1.75. 


The  author  has  designed  to  place  in  the  hands 
of  the  young  practitioner  a  book  in  which  he  can 
find  necessary  information  in  an  instant.  As  far 
as  we  can  see,  nothing  is  omitted.  The  advice  is 
sound,  and  the  proceedures  are  safe  and  practical. 
Cmtralblatt  fUr  Oynakologie,  December  4, 1886. 

This  is  a  book  we  can  heartily  recommend, 
the  author  goes  much  more  practically  into  the 
details  of  the  management  of  labor  than  most 
text-books,  and  is  so  readable  throughout  as  to 


tempt  any  one  who  should  happen  to  commence 
the  book  to  read  it  through.  The  author  pre- 
supposes a  theoretical  knowledge  of  obstetrics, 
and  has  consistently  excluded  from  this  little 
work  everything  that  is  not  of  practical  use  in  the 
lying-in  room.  We  think  that  if  it  is  as  widely 
read  as  it  deserves,  it  will  do  much  to  improve 
obstetric  practice  in  general. — New  Orleans  Medi- 
cal and  Surgical  Journal,  Mar.  1886. 


SMITH,  J.  LEWIS,  M.  D., 

Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Medical  College,  N.  f. 

A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.  New  (sixth) 
edition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  867 
pages,  with  40  illustrations.     Cloth,  $4.50 ;  leather,  $5.50  ;  half  Eussia,  $6.00. 


For  years  it  has  stood  high  in  the  confidence  of 
the  profession,  and  with  the  additions  and  alter- 
ations now  made  it  may  he  said  to  be  the  best 
book  in  the  language  on  the  subject  of  which  it 
treats.  An  examination  of  the  text  fully  sus- 
tains the  claims  made  in  the  preface,  that  "in 
preparing  the  sixth  edition  the  author  has  revised 
the  text  to  such  an  extent  that  a  considerable 
part  of  the  book  may  be  considered  new."  If  the 
young  practitioner  proposes  to  place  in  his  library 
but  one  book  on  the  diseases  of  children,  we 
would  unhesitatingly  say,  let  that  book  be  the  one 
which  is  the  subject  of  this  notice. — The  American 
Journal  of  the  Medical  Sciences,  April,  1886. 

No  better  work  on  children's  diseases  could  be 
placed  in  the  hands  of  the  student,  containing,  as 
it  does,  a  very  complete  account  of  the  symptoms 
and  pathology  of  the  diseases  of  early  life,  and 
possessing  the  further  advantage,  in  which  it 
stands  alone  amongst  other  works  on  its  subject, 
of  recommending  treatment  in  accordance  with 
the  most  recent  therapeutical  views. — British  and 
Foreign  Medico-Chirurgical  Review. 

Those  familiar  with  former  editions  of  the  work 


will  readily  recognize  the  painstaking  with  which 
this  revision  has  been  made.  Many  of  the  articles 
have  been  entirely  rewritten.  The  whole  work  is 
enriched  with  a  research  and  reasoning  which 
plainly  show  that  the  author  has  spared  neither 
time  nor  labor  in  bringing  it  to  its  present  ap- 
proach towards  perfection.  The  extended  table  of 
contents  and  the  well-prepared  index  will  enable 
the  busy  practitioner  to  reach  readily  and  quickly 
for  reference  the  various  subjects  treated  of  in  the 
body  of  the  work,  and  even  those  who  arc  familiar 
with  former  editions  will  find  the  improvements 
in  the  present  richly  worth  the  cost  of  the  work. — 
AtUmta  Medical  and  Surgical  .Journal,  D«c.  1886. 

Dr.  Smith's  work  ha^justly  become  the  standard 
all  over  the  world  as  the  book  on  children's  dis- 
eases The  whole  book  is  admirable,  both  for  the 
practitioner  and  the  student.  Dr.  Smith  writes 
from  a  large  experience  and  a  close  observation 
of  cases  at  the  bedside.  He  is  extremely  prac- 
tical, and  these  facts  make  the  work  what  it  i.«— 
the  best  of  all  works  on  the  diseases  of  children. 
—  Virginia  Medical  Monthly,  June,  1886. 


OWMN,  EDIIUWD,  M,  B.,  F,  M,  C,  S,, 

Surgeon  to  the  Children's  Hospital,  Great  Ormona  St.,  London. 


Surgical  Diseases  of  Children, 
chromo-lithographic  plates  and  85  woodcuts 
page  4. 

One  is  immediately  struck  on  reading  this  book 
with  its  agreeable  style  and  the  evidence  it  every- 
where presents  of  the  practical  familiarity  of  its 
author   with    his    subject.      The    book    may    be 


In  one  12mo.  volume  of  525  pages,  with  4 
Cloth,  $2.     See  Series  of  Clinical  Manuals^ 

honestly  recommended  to  both  students  and 
practitioners.  It  is  full  of  sound  information, 
pleasantly  given.— .itnwn^s  of  Surgery,  May,  188*;. 


WEST,  CHAMLES,  M.  !>., 

Physician  to  the  Hospital  for  Sick  Cliildren,  London,  etc. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood. 
12mo.  volume  of  127  pages.     Cloth,  $1.00. 


In  one  small 


WEST'S  LECTURES  ON  THE  DISEASES  OF  IN- 
FANCY AND  CHILDHOOD.    In  one  octavo  vol. 
CONDIE'S    PRACTICAL   TREATISE    ON    THE 


DISEASES  OF  CHILDREN.  Sixth  edition,  re- 
vised and  augmented.  In  one  octavo  voium«- c( 
779  pages.    Cloth,  S6.25;  leather,  $6.25. 
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TIDY,  CMAltLES  31E¥MOTTy  M.  7>\,  JP.  O.  S,, 

Professor  of  Chemistry  aiul  of  Forensic  Medicine  and  Public  Health  at  the  London  Hospital,  etc. 
Legal  Medicine.     Volume  IT.      LegititDucy  and   Paternity,  Pregnancy,  Abor- 
tion, Rape,  indecent   Exposure,  Sodomy,  Bestiality,  l^ive  Birtli,  Infanticide,  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Suffocation.     Making  a  very  liandsorne  imperial  oc- 
tavo volume  of  529  pages.     Cloth,  $(3.00;  leather,  $7.00. 

Volume  I.     Containing   664    imperial   octavo    pages,  with  two   beautiful  colored 

Cloth,  $6.00 ;  leather,  $7.00. 

The  satisfaction  expressed  with  the  first  portion    tables  of  cases  appended  to  each  division  of  the 

of  this  work  is  in  no  wise  lessened  by  a  perusal  of    subject  must  have  cost  the  author  a  prodifrious 

the  second  volume.    We  find  it  characterized  by    amouni  of  labor  and  research,  but  they  constitute 

the  same  fulness  of  detail  and  clearness  of  ex-    one  of  the  most  valuable  features  of  the  book, 

preeslon  which  we  had  occasion  so  highly  to  com-    especially  for  reference  in  medico-legal  trials. 

mend  in  our  former  notice,  and  which  render  it  so    American  Journal  of  the  Medical  Sciences,  April,  1884. 
valuable    to    the   medical    jurist.      The    copious 


TAYLOR,  ALFBJEjy  S.,  M,  D., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  m  Chuy^s  Hospital,  London. 
A  Manual  of  Medical  Jurisprxidence.  Eighth  American  from  the  tenth  Lon- 
don edition,  thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.  D.,  Professor 
of  Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00;  half 
Russia,  raised  bands,  $6.50. 

only  have  to  seek  for  laudatory  terms. — Amerricar'. 
Journal  of  the  Medical  Sciences,  Jan.  1881. 

This  celebrated  work  has  been  the  standard  au- 
thority in  its  department  for  thirty-seven  years, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  is 
simply  indispensable  to  every  physician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  we 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26, 1881. 


The  American  editions  of  this  standard  manual 
have  for  a  long  time  laid  claim  to  the  attention  of 
the  profession  in  this  country;  and  the  eighth 
comes  before  us  as  embodying  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 
success  which  made  him  jacile  princeps  among 
English  writers  on  medical  jurisprudence.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  affected  by  criticism,  whether  it  be 
censure  or  praise.  In  this  case,  however,  we  should 


By  the  Same  Author. 

The  Principles  and  Practice  of  Medical  Jurisprudence.  Third  edition. 
In  two  handsome  octavo  volumes,  containing  1416  pages,  with  188  illustrations.  Cloth,  $10 ; 
leather,  $12. 

For  years  Dr.  Taylor  was  the  highest  authority  I  matters  connected  with  the  subject,"  should  be 
in  England  upon  the  subject  to  which  he  gave  brought  up  to  the  present  day  and  continued  in 
especial  attention.  His  experience  was  vast,  his  its  authoritative  position.  To  accomplish  this  re- 
judgment  excellent,  and  his  skill  beyond  cavil.  It  suit  Dr.  Stevenson  has  subjected  it  to  most  careful 
is  therefore  well  that  the  work  of  one  who,  as  Dr.  editing,  bringing  it  well  up  to  the  times. — Ameri- 
Stevenson  says,  had  an  "enormous  grasp  of  all  ]  can  Journal  of  the  Medical  Sciences,  3&n.l88i. 


By  the  Same  Author. 

Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.    Third 

American,  from  the  third  and  revised  English  edition.     In  one  large  octavo  volume  of  788 
pages.     Cloth,  $5.50 ;  leather,  $6.50. 


BBrPBM,  AUGUSTUS  J.,  31.  S.,  M.  B.,  F.  B.  C.  S,, 

Examiner  in  Forensic  Medicine  at  the  TJniversity  of  London. 

Forensic  Medicine.    In  one  pocket-size  12mo.  volume.    Preparing.    See  Student^ 

Series  of  Manuals,  page  4. 

LFA,  MMNMY  C. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,  The  Ordeal  and  Torture.  Third  revised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  volume  of  552  pages.     Cloth,  $2.50. 

This  valuable  work  is  in  reality  a  historj'  of  civ- 
ilization as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  In  "Superstition  and  Force"  we  have  a 
philosophic  survey  of  tlie  long  period  intervening 
ijetween  primitive  barbarity  and  civilized  enlight- 
enment.   There  is  not  a  chapter  in  the  work  that 


should  not  be  most  carefully  studied ;  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science. —  Westminster  Review,  Jan.  1880. 


By  the  Same  Author. 
Studies  in  Church  History.    The  Bise  of  the  Temporal  Power- 


-Ben- 


©flt  of  Clergy — Excommunication, 
octavo  volume  of  605  pages.     Cloth,  $2.50. 

The  author  is  pre-eminently  a  scholar.  He  takes 
up  every  topic  allied  with  the  leading  theme,  and 
traces  it  out  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  impartiality  of  treatment  that 
compel  admiration.  The  amount  ol  information 
compressed  into  the  book  is  extraordinary.  In  no 
other  single  volume  is  the  development  of  the 


New  edition.     In  one  very  handsome  royal 

primitive  church  traced  with  so  much  clearness, 
and  with  so  definite  a  perception  of  complex  or 
conflicting  sources.  The  fifty  pages  on  the  growth 
of  the  papacy,  for  instance,  are  admirable  for  con- 
ciseness and  freedom  from  prejudice. — Boston 
Traveller,  May  3, 1883. 
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Hyde  on  the  Diseases  of  the  Skin    .  ,  .26 

Jones  (C.  Handfield)  on  Nervous  Disorders       .       18 
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